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PREFACE 


It is natural to reach the end of a long and 
difficult task with feelings of congratulation 
toward oneself and of apology toward others. 
This mingling of satisfaction and apprehen¬ 
sion, of conceit and abasement, has nowhere 
been better expressed than by Dr. Johnson, 
whose introduction to his dictionary needs 
only the substitution of a few words (brack¬ 
eted to protect his prose from contamination) 
in order to serve equally well as an introduc¬ 
tion to this work: 

“I look with pleasure on my book, however 
defective, and deliver it to the world with the 
spirit of a man who has endeavored well. That 
it will immediately become popular I have 
not promised to myself: a few wild blunders, 
and risible absurdities, from which no work 
of such multiplicity was ever free, may for a 
time furnish folly with laughter, and harden 
ignorance into contempt, but useful diligence 
will at last prevail, and there never can be 
wanting some to distinguish desert; who will 
consider that no [classification] ever can be 
perfect, since while it is hastening to pub¬ 
lication, some [discoveries] are budding and 
some [theories] falling away; that a whole life 
cannot be spent upon [one classification], and 
tha.t even a whole life would not be sufficient; 
that he, whose design includes whatever [clas¬ 
sification] can express, must often speak of 
what he does not understand; that a writer 
will sometimes be hurried by eagerness to the 
end, and sometimes faint with weariness un¬ 
der a task, which Scaliger [might well have 
compared, as he did dictionary-making,] to 
the labors of the anvil and the mine; that 
what is obvious is not always known, and 
what is known is not always present; that 
sudden fits of inadvertency will surprise 
vigilance, slight avocations will seduce atten¬ 
tion, and casual eclipses of the mind will 
darken learning; and that the writer shall of¬ 
ten in vain trace his memory at the moment 
of need, for that which yesterday he knew 
with intuitive readiness, and which will come 
uncalled into his thoughts tomorrow. ,, 

This work, as such, was begun in 1927 when 
I came to the American Museum to follow, at 
a great distance, in the footsteps of W. D. 
Matthew, who then left the Museum to go 


to the University of California. The classifi¬ 
cation began as a simple list of orders and 
families for use in the systematic catalogue 
of our collections. It soon appeared that there 
was a more general demand for such a list, 
and an outline of the classification was pub¬ 
lished in 1931. This carried the classification 
only to families, without bibliographic cita¬ 
tions for the names and with only the briefest 
of notes. During the following years as much 
time as could be spared from other work was 
devoted to revision and expansion and to 
filling in the grades below families. Aside 
from the initial task of compilation, these 
have been years of exceptionally rapid dis¬ 
covery and intensive study, so that ideas of 
classification have had to be revised con¬ 
stantly not only for the inclusion of new 
groups but also in accordance with new the¬ 
ories of affinities. The whole classification was 
rewritten three times from beginning to end, 
and lesser changes have been made constantly 
right up to the time of going to press. De¬ 
spite this labor, it has been impossible to keep 
the revision absolutely uniform or to have all 
parts completely up to date, as will be well 
understood and charitably excused by anyone 
who has ever attempted a similar task. 

Of course my own knowledge, experience, 
and, I hope, judgment have increased during 
the many years while this classification was 
in work. This is reflected in numerous changes 
from the preliminary form published in 1931, 
in addition to those due to the discoveries of 
the intervening period. Doubtless waiting 
another 10 years would have resulted in fur¬ 
ther desirable changes, but, as Dr. Johnson 
found, a whole life cannot be spent on one 
task and a whole life would not suffice. In 
the meantime the classification is needed. 

The practical purpose that underlay the 
beginning of this task has been kept in mind 
to the end. It is intended as a working clas¬ 
sification. But the best practical work, in 
classification as in all parts of science, de¬ 
pends on theory and in its turn assists the 
rise and revision of theories. As the actual 
classification grew and as it was used in and 
modified by extensive first-hand researches, 
a large mass of notes and of ideas regarding 
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principles and theories also accumulated. 
These appear to be no less useful and no less 
interesting to zoologists than the classifica¬ 
tion itself, and they have also been incorpo¬ 
rated in the present work. They bear, first, on 
the principles of taxonomy with special refer¬ 
ence to the classification and nomenclature 
of large groups and, second, on the general 
history and affinities of the various groups of 
mammals and their integration with the clas¬ 
sification of the Mammalia. The first subject 
is treated in an introductory essay, part 1, 
and the second in what amounts to a series of 
notes on the classification, part 3, which can 
hardly be called brief but are really succinct 
in comparison with the magnitude and com¬ 
plexity of the material treated. Finally a 
large bibliography is provided and serves a 
triple purpose: to give original citations of 
names, to document conclusions, and to as¬ 
sist the reader to broaden and bring up to 
date his knowledge of particular groups of 
mammals. 

Thanks to the continuous availability of 
one of the best existing libraries of mam¬ 
malogy, both palaeo- and neo-, almost all the 
publications cited have been seen, although 
inevitably a few, mostly of quite minor im¬ 
portance, have not been directly available. Of 
course some thousands of books and papers 
not here cited have also been read. The work 
is not entirely one of compilation but also in¬ 
volved, as any classification must to merit 
attention, the examination of original speci¬ 
mens of almost all the families and the major¬ 
ity of the genera, made possible by having at 
hand great collections of both fossil and re¬ 
cent mammals as well as by visits to other mu¬ 
seums. Original research has also been done 
on some members of most of the orders of 
mammals. The exceptions in this respect are 
Chiroptera, Cetacea, Tubulidentata, Em- 
brithopoda, and Hyracoidea (two of which 
are nearly monotypic orders), carefully stud¬ 
ied with specimens but not the subjects of 
any important original research by me. This 
statement is not made in order to claim ex¬ 
ceptional authority—probably no one is an 
outstanding first-hand authority on all mam¬ 
mals, living and fossil, and certainly I am 
not—but only to present credentials for the 
important fact that this classification is not 


the result of book knowledge alone. 

No regular research assistance has been 
available, and for the most part the work has 
been done single-handed, a serious defect 
both from the point of view of time consumed 
and of probable failure to minimize idiosyn¬ 
crasies and personal shortcomings. During 
the last stages of the work, however, much 
help was received from Mrs. Rachel Hus¬ 
band Nichols and Miss Jannette M. Lucas, 
both of whom spent many months at the 
laborious task of checking references and 
compiling much of the bibliography. It is a 
pleasure to acknowledge the help received 
from both of these people. 

In addition, aid was given to the author 
from many other sources. Dr. T. S. Palmer 
aided very materially in tracing the original 
publications of many names. After the ap¬ 
pearance of the first outline of the classifica¬ 
tion (Simpson, 1931a), Dr. W. Dwight Pierce 
made suggestions regarding bibliographic 
citations and some other details of nomencla¬ 
ture, most of which have been adopted here. 

The working outline for this classification 
was examined as a whole, and its principles, 
as well as many of the more concrete prob¬ 
lems, were discussed at length some years 
ago by the late Dr. W. D. Matthew, Dr. 
Henry Fairfield Osborn, and Dr. Walter 
Granger. Dr. W. K. Gregory, Dr. Childs 
Frick, Dr. Barnum Brown, and Dr. R. T. 
Hatt similarly assisted. Since then these col¬ 
leagues and many others have helped further 
with various parts of the classification. Dr. 
A. E. Wood checked much of the Lago- 
morpha and Rodentia. Dr. H. E. Wood, 2nd, 
went over the Perissodactyla in detail, and 
Dr. E. H. Colbert did the same for the Artio- 
dactyla and part of the Cetacea, besides giv¬ 
ing assistance on numerous other points 
throughout the classification. Information 
and ideas have been gleaned on a smaller 
scale or in a less definite way from so many 
others that it is impossible to list them for¬ 
mally, and I can extend only blanket thanks to 
all the zoologists who have helped to instruct 
me. It must be added that my mistakes are 
my own and that none of the specialists con¬ 
sulted endorses all details of my arrangement 
of his group. 

This manuscript was completed late in the 
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year of 1942, and only a few minor emenda¬ 
tions have been possible since that time. 

George Gaylord Simpson 
The American Museum of Natural History 
December 1 , 1942 

Dr. Simpson left the Museum for service in 
the Army of the United States on December 
2, 1942. After his departure, the manuscript 
was transcribed from his original handwriting 
to typescript under my direction. It was after 
the manuscript had been fully transcribed 
that the final, detailed checking of dates, 
references, and the like was undertaken by 
Mrs. Nichols. This proved to be a long and 
difficult task, occupying many months of 
Mrs. Nichols* time. At the same time the 


typescript was critically read by Dr. John 
Eric Hill, who made various corrections and 
numerous helpful suggestions. I wish to 
express at this place the appreciation of Dr. 
Simpson and of the American Museum of 
Natural History that is due Mrs. Nichols and 
Dr. Hill for their successful completion of 
this phase of the work. 

During this final check of the manuscript 
any discrepancies or unsettled problems were 
submitted to various workers for decisions, 
particularly to Drs. John Eric Hill, G. H. H. 
Tate and Edwin H. Colbert, upon whom the 
responsibility for such decisions must rest. 

Edwin Harris Colbert 
The American Museum of Natural History 
March 24 , 1944 
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PART 1. PRINCIPLES OF TAXONOMY 


It is impossible to speak of the objects of 
any study, or to think lucidly about them, 
unless they are named. It is impossible to 
examine their relationships to each other and 
their places among the vast, incredibly com¬ 
plex phenomena of the universe, in short to 
treat them scientifically, without putting 
them into some sort of formal arrangement. 
The science of arranging the myriad forms of 
life is taxonomy (from is, arrangement, 
and p6fjLos t ordinance). A formal classification of 
animals is a part of taxonomy, but only a part 
when “taxonomy” is used in its full sense, 
and it is also a practical application of some 
particular set of taxonomic principles, of which 
many different sets are possible and useful. 

Taxonomy is at the same time the most 
elementary and the most inclusive part of 
zoology, most elementary because animals 
cannot be discussed or treated in a scientific 
way until some taxonomy has been achieved, 
and most inclusive because taxonomy in its 
various guises and branches eventually 
gathers together, utilizes, summarizes, and 
implements everything that is known about 
animals, whether morphological, physiologi¬ 
cal, psychological, or ecological. 

In this inclusive sense taxonomy embraces 
a great many different fields of endeavor, each 
involving its own data and each demanding 
some differences of approach, but all in¬ 
separably related. Emphasis of a particular 
one of these lines of approach has often ob¬ 
scured the existence of a common goal, and a 
myopic viewpoint has hidden from many stu¬ 
dents the final unity of the field of taxonomy. 
A generation or so ago taxonomy had fallen 
into disrepute. It was believed to be a blind 
alley, a pursuit for hack workers only, or a 
phase happily outgrown. “Taxonomist” was 
a term of reproach, and the bright young men 
and the older students who had, or thought 
they had, a truly broad, scientific, and mod¬ 
ern viewpoint carefully avoided the subject. 
They were, in fact, frequently engaged in 
work that may properly be called taxonomic, 
but they did not recognize this and they 
scorned the name, because “taxonomy” 
seemed to them to mean little more than 
sorting dead specimens according to a few 
rather superficial morphological characters, 


writing out labels, and then stowing the 
specimens away in drawers. 

Sorting and labeling are necessary, difficult, 
and important activities, not deserving scorn, 
but they can be done in better or in worse 
ways, and they are only one quite limited as¬ 
pect of the systematic arrangement of knowl¬ 
edge and theories of animal relationships, in 
other words, of taxonomy. A revival of tax¬ 
onomy is now occurring as these facts are 
being recognized—or, one should say, as they 
are being more widely and again recognized, 
for there have always been some taxonomists 
with a broader viewpoint, and few of the 
early naturalists had the narrow concept of 
taxonomy that finally brought it into dis¬ 
repute. For instance, one of the most funda¬ 
mental goals of modern biological research is 
comprehension of the way in which species 
arise, and we now find classifiers, experi¬ 
mental biologists, geneticists, ecologists, 
physiologists, statisticians—even sociologists, 
psychoanalysts, and many other apparently 
most non-taxonomic students—working to¬ 
gether on this subject with full recognition of 
the fact that the common element in their 
problem is fundamentally taxonomic. 1 

The aspect of taxonomy involved in sorting 
and labeling, zoological classification in a par¬ 
ticular and limited sense, has also profited 
by this broadening of interests and shows 
signs of rejuvenation and improvement. The 
classification of recent mammals (to limit the 
scope to a field included in the present work) 
had, indeed, become mostly hack work. In 
earlier times, when quite novel sorts of mam¬ 
mals were constantly being discovered, such 
work was so exciting, new, and important as 
to evoke the keenest interst and to reward 
the highest skill. Now no living zoologist has 
seen the discovery of any major groups of re¬ 
cent mammals (perhaps three or four families, 
at most, all rather closely related to some al¬ 
ready known), and the discovery of really 
new genera and species has slowed to such an 
extent that it is clear that almost all existing 
kinds of mammals have been found. Thus 
after some two centuries classification tended 

1 The rise of this viewpoint is well demonstrated and 
exemplified by “The new systematics,” edited by Julian 
Huxley, Oxford, 1940. 
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to degenerate into either the routine identi¬ 
fication of collections belonging to known 
groups or the resorting of such known groups 
and the splitting up of their families, gen¬ 
era, and species to make two (or 10) names 
bloom where only one had been before. 
Neither activity can be said to constitute a 
particularly useful contribution to science. 

From this sterile stage where the final deg¬ 
radation of mediocrity seemed to have been 
reached, classification is turning into two 
other main directions under the stimulus and 
within the framework of the new taxonomy. 
Neither of these trends is really new; on the 
contrary, both have been involved in taxon¬ 
omy from the earliest times, but they are be¬ 
ginning to have a new fruitfulness and a 
new, richer promise. The first concerns mainly 
the lower levels of classification, species and 
smaller units. Its formal result may be no 
more than new definitions of these units in 
particular genera or families, but the impor¬ 
tant point is that these definitions are reached 
in the light of group criteria for variation and 
with genetic controls or analogues. Breeding 
structure, population size, ecological condi¬ 
tions, and many other non-morphological fac¬ 
tors are also taken into consideration. The 
aim is not merely to define populations in a 
better way than by the older, entirely mor¬ 
phological rules of thumb, but also to explain 
their differences and resemblances and to cor¬ 
relate these with all the factors of organic 
evolution. 

In spite of the fact that all studied mam¬ 
mals have been placed in species, the defini¬ 
tion and study of species in this more modem 
way have barely been begun and involve, be¬ 
neath the surface of apparently conservative 
Linnaean classification, a real revolution. It 
will provide the taxonomists with work of 
most fundamental importance and will give 
the once supposedly moribund classifiers a 
new lease on life for another two centuries or 
so. Because of the nature of materials and 
methods, such work is mainly in the province 
of the student of recent animals, the neo¬ 
zoologist, but the palaeozoologist also con¬ 
tributes significantly to it and derives much 
from it. 

The second great task and promising field 
comprise the study of phylogeny and the re¬ 
construction of classification in accordance 


with it. This work necessarily extends to all 
levels of classification, but it is more impor¬ 
tant and, at present, more fruitful on higher 
levels. Species and smaller groups can often 
be adequately distinguished and interpreted 
on the basis of their present condition, but 
genera and higher units can be ideally under¬ 
stood only in the light of a longer phylo¬ 
genetic history. Moreover the history of in¬ 
dividual species is commonly obscure and 
must remain so until much more groundwork 
has been completed, but the broader outlines 
of animal history are becoming increasingly 
clear and can profitably be studied in the 
light of present knowledge. 

The data of neozoology are highly perti¬ 
nent to the problems of phylogeny and major 
classification, but this work has fallen more 
and more into the field of the palaeozoologist 
who should, for this purpose, be a competent 
general zoologist as well as a palaeontologist. 
The reasons for this shift of interests are 
partly historical and partly inherent in the 
subject. Neozoologists have tended to con¬ 
centrate on minor units as the discovery of 
major living groups slackened. They have to 
some extent lost sight of broader relation¬ 
ships, and only a few of them have acquired 
adequate knowledge of the fossil evidence 
pertinent to their problems. The quantity 
and variety of palaeontological discovery, on 
the other hand, are still increasing rapidly, 
and palaeozoologists not only have neces¬ 
sarily retained a broader viewpoint as regards 
their own materials but also have been forced 
to acquire working knowledge of the living 
animals related to their fossil forms. A second 
reason for the greater concern of palaeozo¬ 
ologists with major classification is that most 
animals are extinct. At present two-thirds of 
the known genera of mammals are known 
only from fossils, and the proportion is in¬ 
creasing rapidly because the discovery of new 
genera and larger units (really new, not just 
the elevation of a known group to higher 
rank) is still a commonplace in palaeozoology 
but has become an extraordinary and rare 
event in neozoology. Finally, phylogeny is a 
historical subject, and the palaeozoologist’s 
point of view is primarily historical and his is 
the more direct approach to animal history. 

The renewed vigor of phylogenetic studies 
and of the taxonomic investigation of larger 
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groups may be attributed in part to the great 
accumulation of fossils from all parts of the 
world and in part to the revival of interest 
in taxonomy as a whole and to the broaden¬ 
ing of its basis and the growth of new methods 
and data in all fields of biology. The classifi¬ 
cation presented in the present work is a 
summary of only a very small part of tax¬ 
onomy and a contribution of very limited 
scope within this broad science. Regarding 
this particular classification, the rapid ad¬ 
vance of taxonomy makes both inevitable 
and desirable that it should quickly become 
outmoded. Such more durable value as it 
may have must probably lie in its relationship 
to the development of some parts of taxo¬ 
nomic theory, sketched briefly and partially 
in this introductory essay. 


The following remarks may also, to some 
extent, serve another purpose, which de¬ 
mands some indulgence from the more ex¬ 
perienced and sophisticated taxonomists who 
may read it. The former disrepute of taxon¬ 
omy in general and classification in particular 
had as one result that these subjects were not, 
and in many cases still are not, taught to bi¬ 
ologists and zoologists in training. Many of 
them have gone on to do taxonomic work of 
various kinds without ever having learned 
how. Some have remained virtually illiterate 
in this field, and their work has been a serious 
trial to their colleagues. Others have learned 
by experience but may still have occasional 
gaps in knowledge. A contribution, however 
small, to training in classification may not, 
then, be unwelcome. 


PHYLOGENY 


THE BASIS OF CLASSIFICATION 

Classification consists of grouping things 
according to their characteristics or proper¬ 
ties, placing them in a system of categories, 
and applying a designation to each group thus 
established. In zoology, the categorical sys¬ 
tem used is a hierarchy inherited from Lin¬ 
naeus, with some modification, and the meth¬ 
od of designation, although still chaotic in 
some parts and in others dependent on a 
sort of zoological common law, has been in¬ 
completely codified in a set of international 
rules. Before discussing the hierarchy and 
nomenclature, attention will be directed to 
the problem of the basis on which the groups 
to be systematized and named are to be recog¬ 
nized and defined. 

The oldest and most obvious system of 
classifying animals is according to their mode 
of life, environmental adaptations, and asso¬ 
ciations. In such classifications whales might 
be grouped with fishes, bats with birds, and 
moles with voles. Classifications using these 
and analogous criteria still have practical 
value and they are still used in less naive 
form, for instance, in the ecological classifica¬ 
tion of plants and animals into biocenoses. 
Such a basis has, however, long been aban¬ 
doned for purposes of primary zoological 
classification or formal nomenclature. 


The second important system of classifica¬ 
tion is commonly called morphological, but 
all practical classifications involve morpho¬ 
logical criteria, and this particular method 
may more distinctively be called archetypal. 
Its basis is the grouping of animals according 
to the number, and to some extent the kind, 
of structural characteristics that they have 
in common. Each grade in a hierarchy cor¬ 
responds with certain fixed characters pos¬ 
sessed by all the animals included under a 
given rubric at that level. The lower the 
hierarchic rank, the more characters held in 
common by the included forms. At one end 
the highest category is organic creation, with 
only life common to all its members, and at 
the other end are minimum units, each in¬ 
cluding individuals alike in all their hundreds 
or thousands of characters except for in¬ 
cidental, random fluctuation. Each group of 
the system has a fixed model, an archetype, 
consisting of a given set of morphological 
characteristics, and any animal that agrees, 
in this set of peculiarities, with the archetype 
belongs in that group. 

The ideal of archetypal classification would 
be reached if the series of descending units 
including a given animal defined all its dis¬ 
tinguishing characters and at the same time 
implicitly specified on each level all the ani¬ 
mals with similar characters. For complete 
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convenience each step down the scale might 
add one diagnostic feature to the set. For in¬ 
stance, an excellent classification, on these 
premises, would be: 

A. With a backbone. (Includes all vertebrates.) 

I. Giving milk. (Includes all mammals.) 

1. Without teeth. (Includes some edentates, 
whales, monotremes, etc.) 
a. With claws. (Includes South American 
anteaters, pangolins, monotremes.) 
With a plume-like hairy tail. (In¬ 
cludes only the animal called 
Myrmecophaga tridactyla in the neo- 
Linnaean system.) 

This was the sort of classification adopted 
by almost all early naturalists, including 
Linnaeus and most of his successors before 
Darwin. The meaning read into it was either 
that it was a subjective and arbitrary system 
adopted solely for convenience or that it cor¬ 
responded with a set of supernal models, 
archetypes in the philosophical sense, of 
which objective animals are more or less im¬ 
perfect copies. In the first case, the attitude 
was that of a librarian who might place all 
quarto volumes together, the more easily to 
locate a tome that he knew to be a quarto, 
without any suggestion that the resemblance 
implied any community of origin, subject, 
author, or plan. The second, philosophic basis 
might be likened to a sort of subject clas¬ 
sification of the works of an extraordinarily 
prolific author (or a divine creator) who 
treated a large but definite number of themes 
in still more numerous different books, each 
with many variant editions. In both cases the 
resulting classifications were of the same sort, 
although in each no two students used pre¬ 
cisely the same criteria for their catalogues. 

For aid in the easier identification of speci¬ 
mens, classifications wholly archetypal in 
principle are still in common use. They are 
entirely valid, are often more practical than 
any others, and can even be called perfectly 
natural in some sense of that abused word, 
but they are not now accepted as the stand¬ 
ard or ideal of zoological classification. In 
fact, they are not, as a rule, called classifica¬ 
tions but keys, and it is understood that a 
“true” or “natural” classification has, by 
intention, quite a different basis and expres¬ 
sion. 1 


The change in the assumed basis of clas¬ 
sification came with general acceptance of the 
theory of evolution. The belief that different 
animals, even very unlike animals, were ac¬ 
tual flesh-and-blood relatives and had com¬ 
mon ancestors suggested that it would be 
more natural, or philosophically preferable, to 
define groups by community of origin. This 
radical change, much the most revolutionary 
in the whole history of taxonomy, had ex¬ 
traordinarily little immediate effect on the 
general nature and aspect of formal classifica¬ 
tions. From their classifications alone, it is 
practically impossible to tell whether zoolo¬ 
gists of the middle decades of the nineteenth 
century were evolutionists or not, and classi¬ 
fications intended to be phylogenetic differed 
as much among themselves as they did from 
frankly archetypal classifications. 

This was partly because the superficial as¬ 
pects of classification do not necessarily 
change when the underlying meaning changes 
—we still use the Linnaean hierarchy and 
nomenclature (in essentials), although we 
have rearranged and multiplied his categories 
and give them a totally different significance. 
More particularly, in this transition period 
and, in decreasing extent, almost up to the 
present, the reason for so little evident change 
in classification was that the evolutionists and 
non-evolutionists followed the same pro¬ 
cedures. The evolutionists continued to group 
animals by the number and kind of characters 
that they have in common, but they ex¬ 
plained the possession of these characters by 
community of inheritance, while the non¬ 
evolutionists explained them by a subjective 
pattern. By substituting “common ancestor” 
for “archetype” the same classification could 
be considered phylogenetic or not, at will. 
The common ancestor was at first, and in 
most cases, just as hypothetical as the arche¬ 
type, and the methods of inference were much 
the same for both, so that classification con¬ 
tinued to develop with no immediate evidence 
of the revolution in principles. 

As changes in classification did begin to re¬ 
sult from the adoption of the phylogenetic 


1 But it will be found that some modem classifications 
are almost completely archetypal in fact, although not 
so intended by their authors in theory. 
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basis, they were in large part caused by sim¬ 
ple shifts in emphasis on particular charac¬ 
ters. In non-evolutionary theory, there were, 
for instance, few good reasons for not clas¬ 
sifying whales as fish. Their living in water, 
their having fins, their lack of hair, and their 
other fish-like peculiarities might as well have 
been emphasized as their warm blood, their 
mammary glands, their lungs, and their other 
mammal-like characters. But in evolutionary 
theory it becomes apparent that whales had 
terrestrial ancestors and that their mammal¬ 
like characters were derived from those an¬ 
cestors and their fish-like characters were not. 
Hence whales are mammals phylogenetically. 
Such changes of emphasis eventually did pro¬ 
duce profound changes in the substance, to 
much less extent in the form, of classification. 
The change would have been more immediate 
and still more radical were it not that the non- 
evolutionary taxonomists did weight char¬ 
acters, sometimes in accord with later evolu¬ 
tionists. Thus Linnaeus did class whales as 
mammals because he felt that some char¬ 
acters later found to be phylogenetically sig¬ 
nificant were somehow of extra importance. 1 

The long struggle away from archetypal 
and toward truly phylogenetic interpretation 
of animal relationships, not yet wholly com¬ 
pleted, has involved these main phases: first, 
the effort to determine in individual cases 
which characters in common were really de¬ 
rived from a common ancestor and which 
were not, and second, the realization that 
phylogeny is kinetic and that this aspect is 
primary while the static concept of characters 
in common is a useful tool but is not a final 
criterion and may lead to erroneous results. 

Acceptance of phylogeny as the basis for 
classification, not because it is the only valid 
basis but because it is agreed upon as the 
most desirable, is merely a preliminary. It 

1 The “insight” often attributed for such reasons to 
Linnaeus and some other early naturalists may never¬ 
theless be false praise. On his own premises Linnaeus 
produced an almost perfect classification, which is true 
enough and praise enough. Some of his successors did 
not—indeed some of the points on which they “anti¬ 
cipated” evolutionary classification seem almost to be 
illogical or erroneous on their own grounds, not ours. 
On points where good archetypal and good phylogenetic 
classifications tend definitely to differ, Linnaeus an¬ 
ticipated phylogenetic classification very seldom and 
only by chance, as would be expected. 


leaves two enormous, almost inconceivably 
complex problems to be solved. Phylogeny 
must itself be determined before classification 
can be based on it. A phylogeny, even when 
perfectly known and universally accepted 
(which none is in detail), is not a classifica¬ 
tion, and the intricate relationship between 
phylogeny and classification leaves more than 
ample room for the exercise of skill and judg¬ 
ment and for differences of opinion. 

THE DATA OF PHYLOGENY 

Phylogeny cannot be observed. It is nec¬ 
essarily an inference from observations that 
bear on it, sometimes rather distantly, and 
that can usually be interpreted in more than 
one way. These data may be more or less di¬ 
rect results of phylogeny, or they may be 
phenomena that have been indirectly modi¬ 
fied by phylogenetic history. Since that his¬ 
tory has some influence on everything that 
an animal is or does, the data for phylo¬ 
genetic inference may, and as far as practica¬ 
ble should, include everything that can be 
known about an animal. But no animal is 
completely known, and all that is known can¬ 
not always be used in practice, so that the 
data actually used are in many cases very 
limited. 

The most direct, but unfortunately not the 
most useful, approach to the phylogeny of 
recent animals is through their genetics. The 
stream of heredity makes phylogeny; in a 
sense, it is phylogeny. Complete genetic 
analysis would provide the most priceless 
data for the mapping of this stream, although 
it would only exceptionally provide unequivo¬ 
cal and conclusive criteria (as in the case of 
certain chromosomal inversions that must, 
for mechanical reasons, have risen in a fixed 
sequence 2 ). Aside from such rare cases, geno¬ 
typic similarities and dissimilarities have to 
be interpreted phylogenetically in much the 
same way as phenotypic likenesses and dif¬ 
ferences, and the advantage of genetics lies 
rather in the fact that the genes (and some 
other genetic factors) are the immediate 
physical continuants of phylogeny, while 
morphology is less direct, a result of these 
hereditary factors as modified by other influ¬ 
ences. 

*See Dobzhansky, 1939, pp. 339-368. 
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Within their present scope, the importance 
of genetic data for phylogenetic studies can¬ 
not be overemphasized, but that scope is so 
limited that such data are not in themselves 
adequate for the reconstruction of more than 
a very few, sharply isolated, and quite minor 
parts of the general phytogeny of animals. 
They are not particularly important in this 
way, but are irreplaceable as examples and as 
the foundation for theories and limitations 
that must be taken into account in the phylo¬ 
genetic interpretation of other sorts of data. 
The limitations arise in part from the physical 
impossibility of making a really complete 
genetic analysis for any animal or of making 
a useful partial analysis for more than a very 
few laboratory animals. Obviously, extinct 
animals, so much more numerous than recent 
animals, are excluded; so, from sheer limita¬ 
tions of time and facilities, are 999 recent 
species out of 1000—to be conservative. At 
best, such direct analysis is possible only 
within single species or, in relatively rare 
cases, between very closely allied species. Al¬ 
though (probably) homologous genes can oc¬ 
casionally be recognized in distantly related 
animals by their phenotypic expressions, the 
homotogization of genetic structure through¬ 
out any considerable generic or higher taxo¬ 
nomic unit appears at present to be an im¬ 
possible goal. Despite these inherent bound¬ 
aries of experimental genetics, developments 
like theoretical and observational population 
genetics, which is as much a branch of tax¬ 
onomy as of genetics, greatly extend the use¬ 
fulness of this subject and tend to make its 
applications more general, but still, in the 
main, on tow taxonomic levels. 

Physiology is another field that supplies es¬ 
sential data for phytogeny and that is, like 
genetics, confined to living animals and to a 
small percentage (but larger than for ge¬ 
netics) of those as regards direct observa¬ 
tion. Such physiological characters as homo- 
thermy and poikilothermy have long been 
used in classification and now seem rather ob¬ 
vious in that respect. That particular char¬ 
acter and many others like it are so broadly 
distributed and so completely correlated with 
structure, which is more easily observed, that 
they cannot be said to be of much immediate 
use in classification, interesting as they are as 


phylogenetic phenomena. More recently vari¬ 
ous biochemical characters have been investi¬ 
gated, such as the primate blood groups 
(which, however, as yet appear to have very 
limited value for taxonomy). Of greater 
promise in this field is the mostly very recent 
work on systematic serology. 1 It still suffers 
from paucity of observations, only a few 
animal species having been studied in this 
way, and from a consequent deficiency of 
well-founded general theory and interpretive 
principles. Some students seem to believe 
that serological reactions are directly propor¬ 
tional to phylogenetic relationship, which 
surely is not true, and others, that there is no 
correlation, which is equally surely untrue. 
“Comparative serology, like comparative 
morphology, is no simple guide to animal 
relationship . . . the two methods of analysis 
should be considered complementary to each 
other” (Boyden). It is probably an exagger¬ 
ation to compare serology, which has an un¬ 
known but possibly limited hereditary reper¬ 
tory, with the whole field of morphology, 
which may have an incomparably larger 
repertory, and the domain of serology is much 
smaller, but systematic serology seems likely 
to become a powerful adjunct in the study of 
phytogeny. At present its data are too few 
and of too dubious significance to have had 
a particularly noticeable effect on classifica¬ 
tion. 

In the latter part of the nineteenth century 
some evolutionists believed that they had dis¬ 
covered the golden key to phylogenetic prob¬ 
lems in the study of embryology according to 
the recapitulation theory, formulated and 
publicized by Haeckel on the basis of von 
Baer’s theory of ontogenetic differentiation. 
In its crude form, the principle was that 
“ontogeny repeats phytogeny,” therefore to 
reconstruct phytogeny one has only to ob¬ 
serve ontogeny, a relatively easy and direct 
approach. This dream has vanished, but em¬ 
bryology retains a place, far less simple than 
was hoped, in the study of phytogeny. 2 On- 

1 Excellently reviewed by Boyden, 1942, pp. 109-145. 

* The collapse of the recapitulation theory was noted 
and accelerated by Garstang, 1922, pp. 81-101. The 
place of embryology in modern taxonomy is well re¬ 
viewed by De Beer, 1940, in “The new systematics,” 
pp.365-393. 
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togeny does not repeat phylogeny. It is in¬ 
herited, just as adult structure is inherited, 
or, from another point of view, it is inherited 
and adult structure results from it. Embry¬ 
onic structure is no more free from the effects 
of new mutations, from adaptation, conver¬ 
gence, divergence, and the like than is struc¬ 
ture in any other phase of the life cycle. Em¬ 
bryos are often more similar than adults in 
related animals but they may actually be less 
similar. Special features held in common with 
other embryos may be evidence of common 
origin or may not. Embryological data add to 
the other morphological data available for 
the study of phylogeny, but they are not es¬ 
sentially different in kind. The real point is 
not a division into embryological and mor¬ 
phological fields but consideration of the 
whole animal, which includes its kinetic struc¬ 
ture throughout the life cycle and not merely 
the static condition at an instant in time. As a 
rule, taxonomic groups based on any one em¬ 
bryonic stage agree closely with those based 
on any one adult stage. This happens to be 
particularly true among mammals, in most of 
which the embryonic adaptations and en¬ 
vironments are closely similar. In other cases 
the two disagree (notably among some in¬ 
vertebrates) and then the conflict must be 
resolved on the merits of each case; some¬ 
times the embryos and sometimes the adults 
seem to give the more valid taxonomic group¬ 
ing. 

Some classifiers deny that geography has 
any useful bearing on phylogeny—in fact, 
some classifiers deny that anything but in¬ 
dividual morphology has any valid use in this 
connection, but we need not take them seri¬ 
ously. It is self evident that geography is 
related to taxonomy, and in so difficult a 
study it is inexcusable to reject offhand any 
line of evidence that might give light. It is 
true that zoogeographic facts are often hard 
to interpret phylogenetically and sometimes 
seriously misleading, but the same can be 
said of any other sort of data. Similar animals 
living in adjacent areas are likely to be more 
closely related than animals, even equally 
similar animals, widely separated. Animals of 
similar immediate geographic origin are more 
likely to be related than animals whose im¬ 
mediate ancestors lived in different regions— 


in fact, animals clearly cannot have common 
ancestry without also having common geo¬ 
graphic origin. These and other principles 
are highly pertinent in interpreting phylog¬ 
eny, and they deserve equal weight with 
morphological data unless the latter unequiv¬ 
ocally contradict them. For instance, there 
are in South America many rat-like rodents, 
all rather similar in basic characters, all 
known to have had North American ancestors 
not earlier than the Pliocene, and many 
closely related to forms now living in North 
America. It is possible that some of these 
Neotropical genera are of quite different 
phyletic origin from others and, concurrently 
or alternately, that some have their closest 
living relatives in distant parts of the Old 
World, and this has been claimed on morpho¬ 
logical grounds, but the geographic situation 
makes this possibility most improbable and 
throws the burden of proof on this claim. 
Zoogeographic and phylogenetic theories 
must be concordant if both are true, and a 
stated phylogeny cannot be considered well 
established unless it can be reconciled, at 
least, with any equally probable zoogeo¬ 
graphic deductions. 

Genetical, physiological, embryological, 
and geographical data have been mentioned 
first, mainly because the orthodox classifier is 
likely to think of them last, but morphologi¬ 
cal data and palaeontological data (also 
largely, but not exclusively, morphological) 
always have been and (barring some wholly 
unheralded and most improbable achieve¬ 
ment in some other field) always will be the 
principal basis for the study of phylogeny. 

The postulate of archetypal classification 
was that structural similarity is proportional 
to natural affinity, leaving “affinity” as an 
undefined or metaphysical concept. The 
same postulate was accepted in phylogenetic 
classification, restated in more or less this 
form: structural similarity is indicative of 
common phyletic origin, and as a rule its de¬ 
gree is proportional to the nearness of the 
common ancestry. There is still little doubt 
that this tends to be true, or is true on an 
average, but it is now recognized that this 
criterion is insufficient for the determination 
of probable phylogeny and that it may be 
misleading in individual cases. 
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As a somewhat crude but striking example, 
an exhaustive comparative list of the mor¬ 
phological characters of a thylacine and a 
kangaroo would probably show that the 
thylacine has a greater absolute number of 
such characters in common with a wolf than 
with the kangaroo. (In fact no such list has 
ever been, or is likely to be, made; another 
reason why simple tabulation of “characters 
in common’* is not a practical means of clas¬ 
sification.) Similarly it would probably be 
found that the kangaroo has more characters 
in common with a jerboa than with the thyla¬ 
cine. 1 Now no one has any doubt that the 
thylacine and kangaroo are phylogenetically 
much closer together than either one is to 
either wolves or jerboas. The first two are 
classified in one order, Marsupialia, and the 
last two in two different and distant orders. 
It is not correct to say that this arrangement 
is still morphological in principle because the 
Order Marsupialia is commonly defined in 
morphological terms, and the collocation is 
supported by regarding the characters com¬ 
mon to thylacines and kangaroos more basic, 
or important, or essential, than those com¬ 
mon to thylacines and wolves or to kangaroos 
and jerboas. That would beg the question, be¬ 
cause the selection and weighting of these 
characters are not in accordance with their 
number, magnitude, or any other purely 
morphological criterion but in accordance 
with their phylogenetic significance as deter¬ 
mined on other grounds. The great majority 
of characters used in the study of phylogeny 
and in classification are indeed strictly 
morphological, but their interpretation is not. 

Much the best data for the phylogenetic 
interpretation of morphology are provided by 
palaeontology. Fossils are documents that 
free us from the limitation of studying history 
only by its results at one given time, a time 
purely accidental from the standpoint of 
phylogeny as a whole, which has no useful 
relationship to the fact that we happen to be 
living now, and a time that is for many 
groups, including the mammals, one of the 
worst that could be chosen for such a pur¬ 
pose. In some cases (a large absolute number 

1 In fact, when kangaroos were discovered, Erxleben, 
Blumenbach, and other highly competent taxonomists 
did classify them as jerboas on these grounds, entirely 
valid in archetypal classification. 


of cases but very few in comparison with the 
diversity of forms of life) intergrading se¬ 
quences show how one group of animals 
arose from another. These sequences are not 
phylogenies in the flesh (or bone) and are sel¬ 
dom so obvious as to permit no possible mis¬ 
understanding, but they are the nearest thing 
to seeing phylogeny. In many more cases the 
sequences, as now known, are broken by con¬ 
siderable gaps but still show trends that point 
to phylogenetic connections by extrapolation, 
or intermediate types that suggest or support 
a common origin for otherwise sharply dis¬ 
tinct groups. Finally, fossils give examples of 
the operation of evolution on a large scale and 
over a long period. From these examples gen¬ 
eral principles can be deduced, and these 
principles, together with those derived from 
genetics, embryology, and all the other fields 
of taxonomic studies, serve as an increasingly 
secure basis for the phylogenetic interpreta¬ 
tion of morphology. 

MORPHOLOGY AND PHYLOGENY 

In that part of taxonomy that is directed 
toward the production of a formal classifica¬ 
tion, the observational data used in practice 
are almost wholly morphological. The prin¬ 
ciples of selection and interpretation of these 
data are, as a rule, phylogenetic and are 
drawn from the much larger field of taxonomy 
as a whole. Phylogeny may, however, be im¬ 
plicit rather than explicit in the work of clas¬ 
sification, and this is particularly true of the 
classification of the great numbers of con¬ 
temporaneous species, subspecies, or other 
small taxonomic units in the recent fauna of 
the world. 

The procedures of reconstruction of phy¬ 
logeny from comparisons of contemporaneous 
animals are in some respects different from 
procedures involving sequences of faunas, al¬ 
though the two approaches are complemen¬ 
tary, have the same goal, and involve many 
of the same data and methods. In the study of 
sequences there is a visible, dynamic flow in 
which the direction and rate of structural 
change can be directly observed, at least in 
part. In the study of contemporaneous 
faunas, only some of the results of phylogeny 
at a given instant are observed. 

All animals resemble each other in some 
respects, but no two are exactly alike. The 
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basic postulate of phylogeny is that all ani¬ 
mals had a common origin 1 and that in a 
given group, such as the Mammalia, all its 
members are genetically continuous through 
their ancestry. In comparing two animals, the 
phylogenetic interpretation of morphology 
seeks to estimate how far back in their his¬ 
tory the latest genetic continuity (inter¬ 
change) existed between their ancestors. This 
datum point may be near the time of origin 
of life or it may be only a generation in the 
past, and its reference to anything approach¬ 
ing a definite, absolute scale is very seldom 
practicable in the present state of taxonomy. 
The more general sort of inference is relative. 
It involves three or more groups of animals 
and seeks by cross comparisons of two at a 
time, or equivalent procedure, to establish 
the sequence of the origin of the two or more 
discontinuities that have arisen in their 
phylogeny . 2 As will be seen, this sequence 
cannot directly be translated into formal clas¬ 
sification, but it is the most essential point in 
phylogenetic morphology, which is the basis 
of classification. 

Animals may resemble one another be¬ 
cause they have inherited like characters, 
homology, or because they have independ¬ 
ently acquired like characters, convergence. 
On the average, two animals with more homol¬ 
ogous characters in common are more nearly 
related, their ancestral continuity is relatively 
more recent, than two animals with fewer. 
There is no theoretical reason why this 
should always be true, and there certainly 
are many cases in which it is not true, par¬ 
ticularly among abundant, small units, like 
species, and between other groups whose dis¬ 
continuities arose within a relatively short 
span of time. Such groups are, however, re¬ 
lated in approximately the same degree, and 
any errors in inferring the exact sequence 

1 It is not an absolutely necessary postulate that all 
forms of life had one ultimate ancestry, but the postu¬ 
late is accepted for almost any defined subdivision of the 
Animalia, and particularly for higher metazoans such 
as Chordata or Mammalia. 

1 Between subspecies, a literal genetic discontinuity 
does not necessarily exist. It may be said either that 
they have no phylogeny, among themselves, or that 
phylogeny as applied to them has different implications 
and principles. (This is not to say that the origin of a 
subspecies must involve any evolutionary process differ¬ 
ent in kind from those involved in the origin of species.) 


among them are rather unimportant and do 
not essentially falsify the general picture of 
phylogeny. It is not possible and it is not par¬ 
ticularly desirable from a practical point of 
view that phylogeny should be so exact a sci¬ 
ence that it could establish any difference in 
degrees of affinity, however slight. The rule 
that degree of homology is directly propor¬ 
tional to degree of affinity is true within 
limits narrow enough for most purposes and 
is a valid working principle. For larger 
groups, particularly, greater discrimination of 
degrees of affinity can frequently be obtained 
from palaeontological data, and such deter¬ 
minations are, of course, preferable when they 
are obtainable. 

It is a complication that a third sort of 
process also produces similarities: parallelism. 
The term is descriptive rather than explana¬ 
tory and refers to the fact that distinct groups 
of common origin frequently evolve in much 
the same direction after the discontinuity be¬ 
tween them has arisen, so that at a later 
stage the phyla may have characters in com¬ 
mon that were not visible in the common 
ancestry but that tend, nevertheless, to be 
more or less in proportion to the nearness of 
that ancestry. This proportional tendency 
distinguishes parallelism from convergence, 
but the distinction is far from absolute. The 
two phenomena intergrade continuously and 
are often indistinguishable in practice. 

In the most restricted sense virtually all 
evolution involves parallelism. Homologous 
genes tend to mutate in the same way. The 
chances of survival of a single mutation are 
extremely small, and a mutation must usually 
occur in parallel (in different animals) many 
times before it becomes permanently estab¬ 
lished and sufficiently widespread to be char¬ 
acteristic of a population. This process is not 
immediately affected by a discontinuity in 
the breeding structure of the population. The 
separate and now discontinuous groups still 
carry homologous genes, and these still will 
tend to have the same mutations. Thus such 
groups may and, in all probability, frequently 
do develop the same characters, not typical 
of their ancestry or directly inherited but 
nevertheless due to inheritance: the inherit¬ 
ance of genes prone to mutate in the same 
way. 

A distinctly different genetic process may 
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produce morphological phenomena hard to 
distinguish from those of mutational paral¬ 
lelism and also described as parallelism. Pro¬ 
portions and some other characters (for in¬ 
stance, bony processes and perhaps horns in 
some cases) are commonly the result of rela¬ 
tive growth rates that are genetically con¬ 
trolled. That is, an animal does not inherit 
these proportions as such, but inherits factors 
that determine what the proportions will be 
at any particular gross size that the animal 
happens to attain. Then if two distinct lines 
of descent both evolve in the direction of 
greater adult size—and this is so common as 
to be an established rule (with the usual ex¬ 
ceptions)—they may develop characters of 
proportion that are the same in both and that 
are quite different from those of the common 
ancestry but that were, nevertheless, in¬ 
herited from that ancestry. Relative growth 
has been most thoroughly studied, but there 
appear to be many genetic controls, the 
phenotypic expression of which depends on 
other factors and which can, therefore, pro¬ 
duce this sort of morphological parallelism. 

There is still another sort of parallelism 
that does not arise primarily from common 
inheritance, like the two sorts just mentioned, 
but that has the same sort of morphological 
results and the potentialities of which are 
also approximately proportional to degree of 
affinity. Groups of common origin inherit 
many homologous characters, and they fre¬ 
quently also retain or develop similar habits 
and environmental preferences. Then con¬ 
vergence that is strictly such and not at¬ 
tributable to an ancestral genetic factor is 
likely to occur in them, and if it does, it acts 
in the same direction as the conservative ele¬ 
ment of homology. The coincidence of con¬ 
vergence and homology produces particularly 
close morphological parallelism. (For in¬ 
stance I so interpret the resemblance of 
fborhyaenids and dasyurids, although some 
students think that this is more strictly 
homologous.) 

Homology is always valid evidence of 
affinity. Parallelism is less direct and reliable, 
but it is also valid evidence within somewhat 
broader limits. It may lead to overestimates 
of degree of affinity, but it is not likely to in¬ 
duce belief in wholly false affinity. Conver¬ 


gence, however, may be wholly misleading, 
and a principal problem of morphological 
classification on a phylogenetic basis is the 
selection of characters that are homologous 
or parallel and not convergent. The greater 
part of the difference between phylogenetic 
and archetypal classification has arisen from 
the difficult and still incomplete task of dis¬ 
tinguishing convergent resemblances from 
others, a task ranging from such gross and 
easy cases as the thylacine-wolf resemblance 
to most subtle and difficult, perhaps really 
insoluble, cases such as may be involved in 
shades of pelage among rodents. It cannot be 
hoped that important errors in this respect 
have been or are likely to be completely elim¬ 
inated, but there is reason for confidence that 
such errors, in the main outlines of mam¬ 
malian phylogeny particularly, are now few. 
Their elimination has been, not solely but 
largely, due to palaeontological discoveries 
and studies. These studies have also estab¬ 
lished and confirmed the reassuring empirical 
rule that convergence also has fairly definite 
limits and that these limits become narrower 
the more sharply convergence is distinguish¬ 
able from parallelism. In other words, the 
maximum possible effects of convergence also 
tend, although much less closely, to be in 
proportion to nearness of affinity. 

These limits are set by the retention of an¬ 
cestral dissimilarities in convergent groups, 
and the phylogenetic interpretation of differ¬ 
ences is as important as that of likeness. As 
similarities must be divided into those that 
do and those that do not indicate the proxim¬ 
ity of ancestral continuity, so dissimilarities 
must be divided into those that do and those 
that do not indicate remoteness of such con¬ 
tinuity. All heritable dissimilarities are to 
some degree indicative of phylogenetic sepa¬ 
ration, but the differences that develop after 
discontinuity appears in an ancestral group 
are not to be weighed against the evidence for 
the former continuity. They indicate the re¬ 
moteness of a particular dichotomy, but do 
not speak against the reality of previous uni- 
foimity at a given level. Thus the differences 
between thylacine and kangaroo are diver¬ 
gent on a subordinal level and are not in¬ 
herited from different proto-marsupial an¬ 
cestors. On the same level, the differences be- 
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tween thylacine and wolf are inherited from 
different ancestors, and they illustrate the 
descriptive principle of conservation, not of 
divergence, although they arose by diver¬ 
gence at a still more remote time, or on a still 
higher level of classification. 

The principle of irreversibility, which is an 
extension and a special case of the principle 
of conservation, is one of those most widely 
used (under one name or another) in phylo¬ 
genetic morphology, but few principles have 
been more confused or ill applied. Originally 
propounded by Dollo, the so-called law of ir¬ 
reversibility in its broadest form is that 
morphological structure in phylogeny does 
not wholly return to a markedly different an¬ 
cestral condition. This has been interpreted 
to mean (and Dollo’s epigrammatic style per¬ 
mitted the misunderstanding) that a special¬ 
ized character never returns to a more primi¬ 
tive stage and that a lost character is never 
regained. In this form, the principle is not 
literally true, and adherence to it has seri¬ 
ously misled students and has been used to 
support theories of undeviating phylogeny 
that seem almost to deny the reality of evolu¬ 
tion as a sufficient explanation of animal di¬ 
versity. In fact there is no real doubt that the 
direction of evolution has changed very 
markedly within phyla, that single characters 
do sometimes return to an ancestral condi¬ 
tion, and that lost characters can be regained. 

The more general principle of which irre¬ 
versibility is a special case is that the mor¬ 
phology of an organism has evolved through 
all the distinguishably different morphological 
stages in the phyletic ancestry of this organ¬ 
ism and that the given structure would be 
different had any of those steps been differ¬ 
ent. This principle is not theoretically demon¬ 
strable: complete reversion and complete con¬ 
vergence are not wholly excluded by present 
genetical or general evolutionary theories, but 
they are highly improbable in the light of 
those theories. Empirically, the principle 
seems to have no exceptions if only higher 
structural grades or hierarchic categories are 
taken into account. Whether exceptions oc¬ 
cur on a generic or specific level is a matter of 
opinion. At least none seems ever to have 
been clearly demonstrated. In application, 
the principle means that no degree of con¬ 


vergence has produced identity of structure 
and that a homogeneous morphological 
group does not arise from two or more dif¬ 
ferent groups. In the closest and most strik¬ 
ing instances of convergence known, the 
groups are still readily distinguishable, and 
animals do not become so modified that no 
perceptible evidence of their broader affinities 
remains . 1 

Thus the conservation of ancestral char¬ 
acters, or of less immediate effects of ances¬ 
tral structural stages, sets limits to the degree 
of divergence of lines of common origin and 
to the degree of convergence of lines of differ¬ 
ent origin. An analogy among dissimilarities 
to parallelism in similarities would be the in¬ 
heritance of different morphological char¬ 
acters in two lines from the same ancestry. 
Such a phenomenon is theoretically possible, 
but it appears to be rare and of no great im¬ 
portance. Of course, variants in an ancestral 
population are very commonly segregated in 
descendent lines, but the morphological 
peculiarities do then visibly exist in the an¬ 
cestry as a group. 

These are the most important principles 
that validate and guide phylogenetic group¬ 
ing by morphological characters-in-common, 
the modern equivalent of archetypal group¬ 
ing, sometimes so similar to the latter in ap¬ 
pearance as to be mistaken for it 2 but funda¬ 
mentally different in principle. These meth¬ 
ods of interpretation can never be wholly 
discarded, but they are importantly and in¬ 
creasingly supplemented by palaeontological 
sequences which afford a more direct and cer¬ 
tain approach to phylogeny. In the ideal case, 
in such a sequence the morphological varia¬ 
tion of each population overlaps that of the 
next. It is then assumed that the populations 
are genetically continuous in a vertical, time, 
sense and that they are the physical expres- 

1 It may be said in opposition that this is arguing in a 
circle and that when structurally identical animals arise 
they are accepted ipso facto as of the same ancestry, or 
when all trace of affinity is lost the affinity is said ipso 
facto to be non-existent. This is true of the application of 
the principle, but it is based on numerous proved ex¬ 
amples, as far as such things can be proved, and no 
contradictory case has been similarly proved. 

2 Some modern classifications are really quite indis¬ 
tinguishable from archetypal classification, but these are 
either failures or they are individual refusals to accept 
the conventional basis of modern classification. 
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sion of a true phytogeny. It has been pointed 
out that this assumption is not always justi¬ 
fied in the most strict, exact sense, but it must 
in all such cases be so nearly true that it is 
merely quibbling to refuse to accept it. 

More often there are gaps in the sequence, 
and any sequence sometime reaches an end, 
as far as our available record of it goes. The 
gaps can be filled by inference without much 
doubt when no marked change in the direc¬ 
tion of evolution seems to have occurred. The 
almost universal absence of continuous rec¬ 
ord of the earliest stages of branching be¬ 
tween important phyla constitutes a more 
serious difficulty, but the problems can usu¬ 
ally be solved with reasonable probability be¬ 
cause of the fairly obvious and simple criteria 
for convergence, divergence, homology, and 
conservation provided by the preserved se¬ 
quences. If the early members of two groups 
are more alike than the later, their later dis¬ 
similarities are divergent. If the early mem¬ 
bers are less alike, their later similarities are 
convergent. If the early members are much 
alike and the later members have further 
likenesses, these are parallel. Characters 
shared by early and late members of one 
group are conservative. Those shared by 
early members of two groups are likely to be 
true homologues. Intermediate early groups, 
often appearing isolated in the record, tend 
to establish the affinities of the two and the 
nature of the common ancestry if, as fre¬ 
quently happens, the intermediate group has 
some characters common to the other two 
and some peculiar to each. 

The concept of structural, rather than 
directly phylogenetic, ancestry is also indis¬ 
pensable in the useful interpretation of palae¬ 


ontological data. The term may imply that 
a known early form, the structural ancestor, 
is such that it might be ancestral to a later 
group but that the lack of annectant types 
makes it impossible to assert direct descent 
with reasonable security. *‘Structural an¬ 
cestry* * may also mean that the known se¬ 
quence is not believed to be completely linked 
by actual genetic continuity but that its vari¬ 
ous stages belong to the larger units (such as 
genera) through which genetic continuity ran, 
without necessarily involving the individual 
members or species of one genetic sequence 
throughout. From the point of view of super¬ 
specific groups, such structural sequences are 
legitimate and extremely useful approxima¬ 
tions of phytogeny despite the fact that they 
cannot precisely be said to be phyletic. In the 
nature of things, structural sequences must 
be more numerous in palaeontology than 
phyletic sequences. For any one time in the 
past, fossils are obtainable only from limited 
areas and never from the same area for a con¬ 
tinuous and major part of geological time. 
Thus the collecting area almost never in¬ 
cludes the whole range of the group in ques¬ 
tion and usually excludes important variants, 
races, or species distributed elsewhere. If the 
center of phyletic evolution remained in one 
place for a tong time, the centers of fossil 
preservation are likely to shift, and while dep¬ 
osition remained constant, the centers of 
evolution were likely to move. The fossil 
mammalian fauna known from a continent at 
any given time is frequently richer in genera 
of a given group than the recent fauna but is 
almost always poorer in species, and it can¬ 
not reveal the exact phyletic origin of all re¬ 
cent species. 


CLASSIFICATION 


PHYLOGENY AND CLASSIFICATION 

It is often stated that the purpose of clas¬ 
sification is or should be to express phylo¬ 
genetic relationships, but, in the first place, 
no one has ever devised a method of classifi¬ 
cation that could express phytogeny suffi¬ 
ciently or consistently, and, in the second 
place, the system that is actually used in 
zoology was not devised for that purpose and 


is notably incapable of serving it. The basis of 
this system is phylogenetic, as has been 
strongly emphasized here, and this means 
that the groups to be recognized in classifica¬ 
tion should be as nearly as possible valid 
phylogenetic entities and that the criteria of 
definition are to have phylogenetic implica¬ 
tions, but this is quite different from express¬ 
ing phytogeny. The categories and nomen¬ 
clature of classification are also used to dis- 
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cuss phylogeny and so to express it in quite a 
different sense, in much the sense in which a 
dictionary might be said to express the Eng¬ 
lish language. 

This is, as I see it, the primary purpose of 
classification: simply to provide a convenient, 
practical means by which zoologists may 
know what they are talking about and others 
may find out. It is helpful for this purpose and 
it is also a secondary but still essential aim 
that classification should be consistent with 
the most important thing that evolutionary 
taxonomists have to talk about, that is, with 
animal affinities. 

Any subdivision of a general phylogeny 
that includes only series of populations ge¬ 
netically continuous in any direction (not ex¬ 
cluding the time dimension) and through any 
included intermediaries is a valid and con¬ 
sistent phylogenetic group. Such groups are 
to be made the units of classification, but 
there is an enormous number of such possible 
groups, vastly more than can possibly be 
used in any one practical classification. If 
there were no disagreement as to the phy¬ 
logeny of mammals—and few suppositions are 
more contrary to fact!—it still would be pos¬ 
sible to base on that phylogeny a variety of 
classifications not literally infinite in number 
but certainly running into many millions, all 
different and all valid and natural in the sense 
of being consistent with phylogeny. 

The particular classification that is to be 
used depends, first of all, on historical fac¬ 
tors. It is possible, as some modern writers 
have shown, to invent a syntactic system and 
a vocabulary that more efficiently express the 
emotions of a particular individual than does 
orthodox English, but if language is to be 
used as a general medium of communication 
such experiments are not particularly help¬ 
ful. Similarly almost any student of zoology 
might invent for the particular animals with 
which he is concerned a wholly new classifi¬ 
cation that would serve his individual pur¬ 
poses better than the orthodox system. Clas¬ 
sification, however, like speech, is a means of 
communication and it requires a consensus 
and a certain degree of historical continuity 
in order to function. Good classification is 
conservative. A given group and name may 
originally have been defined on quite differ¬ 


ent grounds from those now employed and 
their limits may be largely accidental, yet 
they should be retained as long as they con¬ 
tinue to be useful and do not definitely con¬ 
travene the principles of modem taxonomy 
and the accepted theories of phylogeny. 

Yet classification is and should be in a state 
of constant flux, and conservatism does not 
mean simply accepting a given arrangement 
because it is in use. There is an operative 
consensus that sets limits to reasonable 
choice, but there are also many alternatives 
with historical precedent and usage and these 
allow considerable latitude for selection. Be¬ 
yond this matter of selection, which is guided 
by. taste, experience, and authority (and au¬ 
thority is the taste and experience of others), 
classification changes mainly for two reasons: 
because new knowledge and theories make 
established arrangements inconsistent with 
the current understanding of phylogeny, and 
because increase in number of known groups 
and in how much is known about each may 
make desirable readjustment and subdivision 
of the scale of classification. 

The framework of classification is a system 
of categories on a hierarchic scale, such that 
a group in any one hierarchic position is 
broader than any below it and includes one or 
more groups on the next lower level of the 
scale. The process of classification is to 
equate phylogenetically consistent groups of 
animals with the categories of the hierarchy 
in accordance with a series of historical and 
taxonomic principles, some of the more im¬ 
portant of which will be discussed on follow¬ 
ing pages. 

The actual practice of classification is less 
direct than might appear from so simple a 
statement of the relationship of phylogeny to 
classification and is not always clearly under¬ 
stood even by those most actively and pro¬ 
ficiently engaged in it. A category of classifi¬ 
cation is theoretically defined, at least by im¬ 
plication, in phylogenetic and genetic terms. 
The thing thus defined is a group or popula¬ 
tion in which the objective units are indi¬ 
viduals (but it is not the individuals as such 
that are defined). This group is real, natural, 
and absolute, since it consists of a finite num¬ 
ber of real individuals with definite character¬ 
istics and related in a stated way. But the 
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thing actually available and studied by the 
classifier is not this group, but only a series of 
specimens, constituting, by hypothesis, a 
sample drawn from such a group. And the 
group boundaries and differences as drawn in 
practice are not established on genetic data 
but on morphological data. The theory is that 
there also exists in nature a morphologically 
definable unit that tends to correspond with 
the practically undefinable genetic unit. Thus 
the actual procedure, in almost all cases, is 
this: from a series of concrete specimens in 
hand an inference is made as to the nature of 
a morphological group from which the sample 
came, and an endeavor is made to frame the 
morphological concept in such a way that the 
inferred morphological group will approxi¬ 
mate a genetic group. The thing that is 
actually classified is an inference, a purely 
subjective concept, which approximates a 
real, but unobservable, morphological unit, 
which in turn approximates an equally real 
but even less observable genetic unit. 

THE HIERARCHY 

Any practical system of classifying a large 
number of things, like animals, involves a 
hierarchy by which minor units are progres¬ 
sively gathered into groups of increasingly 
greater scope. The particular hierarchy that 
is now used in zoology has been adopted 
from Linnaeus. The method used by Linnaeus 
was based on the work of still earlier writers, 
and it has been considerably expanded and 
modified since, but it was first consistently 
used, in what is basically the accepted form, 
in the tenth edition of the “Systema na¬ 
turae/* 1758, which is universally taken as 
the starting point of modern classification 
and nomenclature. 

In that work the hierarchy was as follows: 

Empire (“Imperium”). The phenomenal world. 

Kingdom (“Regnum”)* Three in number: min¬ 
eral, vegetable, animal. 

Class (“Classis”)' Six were recognized in the 
animal kingdom; example, Mam¬ 
malia. 

Order (“Ordo”)» Eight were recognized in 
the Mammalia; example, Pri¬ 
mates. 

Genus. A very different unit from that 
now bearing this name, with only 
four in the Primates (. Homo , 


Simla , Lemur , Vespertilio) and 
only 39 among mammals; exam¬ 
ple, Homo . 

Species. Example, Homo sapiens . 
Variety (“Varietas”)* Example, 
Homo sapiens europaeus . 

No need is no^y felt for the category “em¬ 
pire,” and “variety” is now used in several 
ways, rather ambiguously, and is not usually 
considered a formal part of the hierarchy. 
The other Linnaean categories are still re¬ 
tained, but usually designated in the ver¬ 
nacular rather than in Latin, as in Linnaeus. 
Two other categories are now universally in¬ 
serted: phylum, between kingdom and class, 
and family, between order and genus. The 
complete basic hierarchy has thus become: 

Kingdom 

Phylum 

Class 

Order 

Family 

Genus 

Species 

In theory, these categories, and these alone, 
are obligatory. If an animal is classified, it 
must belong explicitly or implicitly to a de¬ 
fined group at each of these seven levels. In 
practice, some doubt as to the proper placing 
at some level may exist, for instance it may be 
impossible to put a genus in a defined family, 
and it is then designated as incertae sedis (or 
inc . sed. 9 “of uncertain position”) as to fam¬ 
ily* 

Use of the basic or obligatory categories 
alone has, however, become inconvenient. 
The number of known, definable groups has 
become so enormous and there are so many 
different degrees of recognizable relationships 
between them that more subdivisions are 
needed in the hierarchy. This need has been 
met in part by decreasing the scope of the 
lower categories, especially the genus, and by 
inserting new categories throughout the 
hierarchy. Most of these are designated by 
the Linnaean names with the prefixes 
“super-,” “sub-,” and “infra-,” a convenient 
expedient because the rank relative to the 
obligatory categories is obvious. Other cate¬ 
gories with root names have often been pro¬ 
posed, but none is in universal use. The most 
commonly employed, and the only ones used 
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in the present classification, are cohort, be¬ 
tween class and order, and tribe, between 
family and genus. Some other names for cate¬ 
gories occasionally used are: branch, division, 
forma, gens, legion, nation, phalanx, phratry, 
proles, race, section, and series. "Division” 
and "section” are conveniently used as non¬ 
committal terms for groups of undefined or 
intermediate categorical rank, but the other 
terms do not seem useful in formal classifica¬ 
tion at present. 

The complete hierarchy in most common 
use, and to be used here, is as follows: 

Kingdom 
Phylum 

Subphylum 
Superclass 
Class 

Subclass 
Infraclass 
Cohort 

Superorder 
Order 

Suborder 
Infraorder 
Superfamily 
Family 

Subfamily 
Tribe 

Subtribe 
Genus 

Subgenus 
Species 

Subspecies 

Suborder fPalaeanodonta infraorders are not 
used). 

It is an extraordinary peculiarity of clas¬ 
sification as a science that not one of the 
ranks in this hierarchy can be satisfactorily 
defined in absolute terms. The basic unit in 
theory and the most nearly definable rank in 
practice is the species, but very little acquain¬ 
tance with taxonomic literature is needed to 
show that its definition is one of the most dis¬ 
cussed of all problems in this field and that 
the species of different authors are not of 
equal rank. The central idea of most genetic 
definitions of a species is that this is a group 
in nature so constituted and so situated that 
a hereditary character of any one member of 
the population could be passed on to a de¬ 
scendant of any other member. Such a defini¬ 
tion has exceptions and necessary qualifica- 


The obviously omitted possible categories 
like infrafamily, supertribe, or supergenus 
may be inserted if needed, and some of them 
are in use, but they are not employed in the 
following classification of mammals. It may 
also be noted that there is increasing use of a 
category "species group” or simply "group” 
between subgenus and species or between 
genus and species (and then nearly the same 
unit as subgenus). 

The obligatory categories are, of course, 
used throughout a classification. 1 The others 
are used only when needed or desired, and 
then introduction into one part of a general 

1 Which may, however, be too summary to include 
lower categories and which may leave superior cate¬ 
gories as understood; for instance, the following classifi¬ 
cation omits species, at the bottom, and leaves Kingdom 
Animalia and Phylum Chordata understood at the top. 


classification does not necessitate their em¬ 
ployment throughout. Thus in the following 
classification of mammals, the great Order 
Rodentia is divided into suborders, but the 
relatively small and little-differentiated Order 
Lagomorpha is not. If, however, an optional 
category is introduced, it should be used con¬ 
sistently throughout the limits of the next 
higher category (except for groups specified 
as incertae sedis). Thus in the Order Edentata 
the Suborder Xenarthra is divided into infra- 
orders and all Xenarthra are placed in one 
designated infraorder or another (but in the 
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tions even within the field in which it is ap¬ 
plicable, and it is not applicable at all to 
many groups that are, nevertheless, called 
species. It cannot, for instance, be applied to 
animals that do not reproduce sexually, nor 
can it be applied to the species of a lineage in 
time. Moreover, as has been amply pointed 
out, species are not definable genetically in 
practice. Nevertheless the definition and the 
relatively few cases to which it has been 
strictly applied provide the best and most 
nearly general available criterion. It may be 
said that a morphological species is a natural 
population such that the extent and nature 
of its variation and of its distinctions from 
other known populations are analogous to 
those of known genetic species. This defini¬ 
tion is applicable to any group that is called a 
species. The species of actual classification is, 
of course, an inference from a sample as to the 
nature and limits of such a morphological spe¬ 
cies. 

Since species have an element of continu¬ 
ity, both genetical and morphological, sub¬ 
species are subdivisions of a continuum and 
are necessarily more or less arbitrary. It does 
happen at times that part of a species is nearly 
uniform in nature and intergrades steeply and 
along narrow lines with other parts of the 
species. Then the subspecies has real, though 
blurred, limits. In other cases, intergrada¬ 
tion is so gradual and widespread that sub¬ 
species are purely arbitrary. The tendency 
has been for classifiers to place in a sup¬ 
posedly distinctive subspecies any sample 
that they happen to have and that they 
think they can distinguish from all samples of 
different origin. The result is often unsatis¬ 
factory, and great improvement is possible, 
but more space will not be taken here for this 
subject, of great importance but outside the 
main theme of the present work. 

All categories above the species have in 
common that they may include groups dis¬ 
continuous, genetically and morphologically, 
between themselves. A genus with only one 
known species (called a monotypic genus) 
does not, in fact, include such a discontinuity, 
and there are many such genera. Here again 
the criterion that is used in practice is not 
that provided by theory but is related to the 
latter. The practical classifier grants to a 
genus a certain 4 'size,” by which is meant, 


as a rule, a certain morphological scope, with 
the implication that this scope tends to ap¬ 
proximate a certain degree of phylogenetic 
differentiation, to include all animals related 
to each other within certain limits. This 
morphological scope may be almost entirely 
filled or exploited by known species if the 
genus has many (is polytypic), or only one or 
a few species may be known, leaving much of 
the assigned scope blank. The same consider¬ 
ations apply to all units above the specific 
level, which differ mainly in the assignment 
to them of increasingly larger scope as the 
hierarchy is ascended. 

The question, Precisely how large is the 
scope of a genus, a family, or an order? is not 
much more determinate than the question, 
Precisely how far is up? An effort is made to 
give approximately the same scope to groups 
of the same rank and to grade different ranks 
more or less evenly from species to kingdom. 
Nevertheless, this ideal is never fully attained 
even by one student within one group, and 
there is great variation between different stu¬ 
dents and different groups. This variation 
rises in part from current custom or fashion; 
genera are now much smaller units than they 
were a century ago, and most of Linnaeus' 
genera have become families, some of them 
orders. Extent of knowledge also has an in¬ 
fluence; little-studied families have, as a rule, 
larger genera than those known in more 
detail. Students have a strong tendency to 
use smaller genera in the groups of their 
specialty than in those less well known to 
them personally. The number of known forms 
has a similar and in part an inevitable and 
necessary tendency; in a family with many 
species the genera are likely to be smaller 
than in one with few species. Finally, personal 
taste is profoundly effective in this respect; 
some authors, like Thomas, have used almost 
irreducibly small genera, and others, like 
Winge, have used almost impractically large 
genera. This subject of splitting and lumping 
will be mentioned again when something 
more has been said of the practical use of the 
hierarchy and its relationship to phylogenetic 
principles. 

MONOPHYLY AND POLYPHYLY 

The condition that classification must be 
consistent with phylogeny has as its most 
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important corollary the requirement that all 
the animals within a given group, whatever 
its rank, must have had a common origin. A 
second and scarcely less important corollary 
is that the animals assigned to a given group 
are more closely related to each other than 
they are to the members of other groups of 
the same rank. Both requirements demand 
exceptions and qualifications; practical clas¬ 
sification can be achieved only by compro¬ 
mise. 

The principle that the units of classifica¬ 
tion must have a unified origin, or be mono- 
phyletic, easily leads to absurdity if not 
reasonably interpreted. Its complete reductio 
ad absurdum is the suggestion that each 
group must have originated from a single pair 
of animals, a requirement that has perhaps 
never been fulfilled in the history of life and 
that certainly cannot be demonstrated in any 
case. The rule that a group, to be considered 
monophyletic, must be derived from a single 
species of a preceding group is more reason¬ 
able and can sometimes be met in practice, 
but it also requires qualification. It is not at 
all clear that practical classification could 
consistently meet this requirement if phylo¬ 
genetic knowledge were complete. In fact, 
knowledge is so far from complete that ad¬ 
herence to such a rule would lay classification 
open, to an unnecessary and undesirable de¬ 
gree, to the caprices of shifting theory and 
individual opinion. It is not useful to set up a 
classification in which groups with different 
names cannot be distinguished morphologi¬ 
cally, but this does happen if theoretical 
monophyly is too strictly demanded. For in¬ 
stance, Abel has placed the Old World and 
New World horses usually referred to Equus 
in different genera because he believes 
(rightly or wrongly) that they did not arise 
from a single preceding species or genus, and 
yet no consistent structural definition serves 
to distinguish the two “genera.” It is, again, 
probable that the mid-Tertiary horses called 
t Merychippus arose from more than one spe¬ 
cies of t Parahippus (and whether they did 
or not, some students think they did), but no 
practical and experienced taxonomist has 
thought it advisable on this account to split 
up the well-defined genus f Merychippus into 
several different genera difficult or impossible 
to distinguish clearly. Aside from the obvious 


practical disadvantage of such a course, it is 
not really evident that such a procedure 
would assist the clear and valid expression of 
a phylogenetic fact. 

Given a group that is composed of related 
animals and defined by morphological and 
related data, the most practical and, at least 
for the present, the most desirable additional 
requirement seems to be not that it should 
be derived from one immediately antecedent 
genus or species, but, with intentional vague¬ 
ness, that its immediate ancestry should be 
included within a group of lower rank than it¬ 
self. For instance, it is not probable on the 
basis of present knowledge that all the ani¬ 
mals here included in the Mammalia arose 
from the Reptilia as a single species, genus, or 
even family, but it is not suggested on this ac¬ 
count that some of them should be returned 
to the Reptilia or that another class should 
be created for them. 1 They certainly arose 
from a unified group of reptiles of much 
smaller scope than a class, perhaps a family 
or perhaps a superfamily, and for practical 
purposes this is an adequate fulfillment of 
the requirement of monophyly. 

Classification is, above all, a practical prob¬ 
lem. 

VERTICAL AND HORIZONTAL 
CLASSIFICATION 

The existence of groups that are ancestral 
to two or more ultimately quite different 
phyla and the implication in classification 
that members of one group are more nearly 
related to each other than to members of 
other groups of the same rank give rise to 
the most difficult problems of classification of 
fossils. When the ancestral group is known, 
how is it to be classified? Can it be more 
nearly related to one than to the other of its 
descendent lines? In a sequence, is a group 
more nearly related to its ancestors, its de¬ 
scendants, or its contemporaries of like or¬ 
igin ; in the human family analogy, is a man 
more nearly related to his father, son, or 
brother? 

In the simplest case of an ancestral unit 
with two descendent lines, the usual solution 

1 Just that has been suggested. The student of 
classification is likely to feel that almost all arrange¬ 
ments for which there is any reason, and a good many 
for which there is none, have been proposed. 
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in classification is either to extend the name 
and concept of one descendent group, the one 
morphologically more conservative if such a 
distinction is clear, to include the ancestry, 
or to give the ancestry a separate name and 
to consider it a group of the same rank as each 
descendant. Both systems are in common use, 
and it is impractical to try to use either ex¬ 
clusively and consistently. On lower levels 
of classification the second solution seems more 
often useful. For instance, the group immedi¬ 
ately ancestral to the genera f Pliohippus and 
\Hipparion (among others) is also given 
generic rank and is called f Merychippus. 

Such simple cases are not particularly con¬ 
fusing, but analogous problems can be very 
intricate. It has, for instance, frequently hap¬ 
pened that a group of, say, about subordinal 
scope has included numerous phyletic lines, 
all rather closely related but showing incipi¬ 
ent divergence, and that one of these lines 
has outlived most or all of the others and has 
itself eventually split up into a group of about 
equal scope with the first. A concrete example 
is provided among Mammalia by the Car¬ 
nivora. The early forms are quite varied, yet 
they are apparently derived from an im¬ 
mediately antecedent common ancestry. One 
of these early groups, the fMiacoidea, sur¬ 
vived and apparently gave rise to all the 
divergent phyla leading to our modern ter¬ 
restrial carnivores. In such a case how is the 
principle of nearness of affinity to be applied? 
The fMiacoidea are certainly nearly related 
to the later carnivores, the Fissipeda, for 
they are ancestral to them. At the same time, 
they are certainly nearly allied to the more 
ancient and archaic fCreodonta in the way 
often or customarily expressed by inclusion 
in one taxonomic unit, for they are derived 
from the same immediate ancestry. There are 
two sorts of affinity here, and following either 
one consistently throughout a classification is 
a practical impossibility. If the fMiacoidea 
are placed in the Suborder Fissipeda, then 
consistency might seem to demand placing 
each of the other early, fcreodont subfamilies 
in a separate suborder, since their divergence 
from each other is equal to that of the fMia¬ 
coidea, yet logical adherence to this method 
would make classification absurd by eventu¬ 
ally separating virtually every ancient species 


as distinctive of a suborder or other large 
group. On the other hand if the fMiacoidea 
are placed in the fCreodonta, the implication 
would seem to be that they are more nearly 
related to, say, the fhyaenodonts than to any 
fissipeds, which is not the case. 

There are only two practical methods of 
dealing with such a situation, neither one of 
which is a clear expression of the evolutionary 
affinities involved. One is to place all the 
early forms including the fMiacoidea in the 
fCreodonta, separating the descendants of 
the fMiacoidea as Fissipeda. The other is to 
place the fMiacoidea in the Fissipeda and 
nevertheless to lump all other early lines in 
the fCreodonta. These two solutions are 
equally valid, and both have been proposed 
and used in this particular example and also 
in dealing with numerous other analogous 
cases. 

The choice here is between so-called 
horizontal and vertical classification. Hori¬ 
zontal classification separates ancestral from 
descendent groups and unites contemporane¬ 
ous groups, or those in a similar stage of evo¬ 
lution, if they are derived from a common 
ancestry. Vertical classification unites ances¬ 
tral and descendent groups and separates 
contemporaneous groups that are diverging 
from a common ancestry. It is sometimes 
stated that these are mutually exclusive 
principles and that classification must be 
based on one or the other, but in fact neither 
can be followed consistently and any classi¬ 
fication necessarily combines both methods. 
The most ardent exponent of vertical classi¬ 
fication finds it necessary to separate ances¬ 
tral and descendent genera, for instance. 

Each point of view has its advantages and 
its dangers. Horizontal classification is usu¬ 
ally easier and more objective. The earlier 
horses and tapirs, for instance, have more in 
common than have the earliest and latest 
horses, and it would be much easier to define 
and to recognize a horizontal group contain¬ 
ing both primitive horses and tapirs than a 
vertical group containing all the horses and 
excluding all the tapirs. The horizontal ar¬ 
rangement may also be more stable, because 
the relative ease of recognition makes it less 
likely to be disturbed by later discovery, 
whereas most evolutionary phyla are diffi- 



1945 


SIMPSON: CLASSIFICATION OF MAMMALS 


19 


cult to distinguish and require considerable 
material for their proper recognition. Vertical 
groupings often require extensive rearrange¬ 
ment following new discoveries or new studies 
that modify ideas of the details of phyletic 
descent. 

The principal advantage of vertical, and 
disadvantage of horizontal, classification is 
that the former is more in accord with the 
whole conception of evolutionary descent. 
Its principal proponents, such as the late 
H. F. Osborn, therefore, sometimes speak of 
it as evolutionary classification, as opposed 
to the more static and historically pre-evolu- 
tionary, more strictly Linnaean, horizontal 
system. Yet the horizontal affinities are just 
as real and are just as evolutionary as the 
vertical. Horizontal classification can, there¬ 
fore, be as consistent with phylogeny as ver¬ 
tical classification, and since neither can 
really express phylogeny, there is really no a 
priori , theoretical reason for preferring one 
to the other even if one could be employed 
to the exclusion of the other, which is not 
possible. 

The practical classifier is constantly re¬ 
minded of Delage’s words: “Quoique Ton 
fasse on n’arrivera jamais h. respecter toutes 
les affinites dans la repartition des etres en 
classes, ordres, families, etc. ... II n’y a 
la qu’un moyen d’etude qu'il faut prendre 
pour ce qu’il vaut.” 

A special and peculiarly confusing case of 
horizontal classification is continually pre¬ 
sented to palaeontologists who must classify 
the successive stages in unified, or essentially 
unified, phyletic sequences. Such a sequence 
is formalized as a succession of species, or on 
a larger scale a succession of genera, each of 
which gives rise to those that follow. From 
a geneticai point of view, species, genera, or 
other units in this sense are totally different 
things from the horizontal units of contem¬ 
poraneous faunas to which the same cate¬ 
gorical names are applied. The very essence 
of a (horizontal) species in genetic definition 
is that interchange of heredity is possible 
throughout the group, but that established 
discontinuities prevent transmission to any 
other specific group. Iti the species as a di¬ 
vision of a vertical line, interchange is im¬ 
possible throughout the species, if only be¬ 


cause the later members obviously cannot 
breed with those already dead, and on the 
other hand heredity is directly transmitted 
to what is defined as a wholly distinct spe¬ 
cies, the descendent species. The principle 
of nearness of affinity is also necessarily 
violated in all such cases. If one genus gives 
rise to another, the last species of the first 
genus will be more closely related to the first 
species of the next genus than to the first 
species of the first genus. Thus species placed 
in different genera sometimes are, and must 
be if the system is to be used at all, more 
closely related than species placed in the same 
genus. 

Despite these difficulties in theory, the 
direct use of inferred morphological groups 
and the principle of analogy of scope permit 
workable practical solutions. Vertical lines 
are divided into species, genera, etc., such 
that the morphological scope (in the vertical 
direction) is comparable with those of genetic 
species, genera, etc. (in the horizontal direc¬ 
tion). The horizontal lines between vertical 
units are necessarily arbitrary when the se¬ 
quence is continuous. This does not mean 
that the resulting groups are unnatural or 
unreal; one may cut a piece of string arbi¬ 
trarily at any point, but the severed pieces 
are still real and each has natural continuity. 
Decision as to just where the divisions are to 
be made depends on a number of factors. It 
may be that species do sometimes arise in a 
single genetic step and then there is a real 
and obvious division point, but this is not a 
universal phenomenon, it is not rigidly estab¬ 
lished as real in any given case, and it must 
be rare. Usually the boundary is originally 
drawn at a gap or offset in the sequence that 
might conceivably be due to sudden origin 
of a new group but that seems always to be 
caused solely by the hazards of discovery 
when the crucial evidence is found. The posi¬ 
tions of boundaries are thus more often than 
not mere historical accidents. When a 
known continuous series is divided, an effort 
is usually made to draw the boundaries, as a 
matter of practical convenience, at points 
where striking or important new morphologi¬ 
cal characters or modifications become wide¬ 
spread or universal in the evolving popula¬ 
tion. Such boundaries are not, as a rule, par- 
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ticularly sharp because the spread of a new 
character usually takes a geologically per¬ 
ceptible period of time. 

THE DIMENSIONS OF 
CLASSIFICATION 

The problem of vertical and horizontal clas¬ 
sification leads on to more general considera¬ 
tion of taxonomic dimensions, in a somewhat 
figurative sense. The morphology of an ani¬ 
mal is literally three dimensional. When, for 
instance, two species are defined horizontally 
by differences in their (average) morphology 
they are distinguished in three-dimensional 
space. This is the static procedure, but 
morphology as used in classification also has 
two kinetic elements, to some extent analo¬ 
gous with additional dimensions. 

In addition to its average, three-dimen¬ 
sional condition, every morphological group 
has variation in two directions, variation at 
any given time and variation between dif¬ 
ferent times. These are not only essential 
qualities and quantities of group morphology, 
they are often the real crux of the problem 
of classification. 

Variation within a group at one time is as 
much a character of the group as is any so- 
called constant characterization and may be 
more important and more characteristic than 
any demonstrable constancy. The typical 
statement of classifiers that, for instance, the 
skull in a given species is 60 mm. long, 30 mm. 
wide, and 15 mm. deep, aside from being un¬ 
true (for it can apply only to an average in a 
sample or to one individual and cannot be 
true of the species), is wholly inadequate and 
misleading. In the species, each of these di¬ 
mensions or all three together have another 
dimension, that of variation. This is more 
difficult to measure and in fact cannot be 
measured in the real morphological or genetic 
species, but it can be estimated from a given 
sample (whatever the size of the sample), and 
this estimate is an integral, or even the es¬ 
sential, part of the inference that is the thing 
really classified. The techniques of such 
estimation are many, and the best of them 
are somewhat difficult. They cannot be speci¬ 
fied in this more general dissertation on the 
principles of classification, but it cannot be 
too strongly emphasized that some estimate 
of variation is inherent in any valid classifica¬ 


tion. Classification is not concerned with in¬ 
dividual animals but only with groups. 

Every group has duration and exhibits 
morphological differences in time as well as 
in space. In the definition of units that are 
notably vertical, with a long extent in time, 
temporal variations or trends frequently be¬ 
come predominant, and definition solely by 
three-dimensional characters-in-common, or 
by these plus horizontal variation, is always 
inadequate in such cases and may be impossi¬ 
ble. For instance, the linking of \Hyra- 
cotherium with Eguus in the Equidae is solely 
on the basis of temporal variation and is 
flatly contradicted by any horizontal cri¬ 
teria. 

Usage, accident, compromise, and a sub¬ 
stratum of taxonomic theory have given rise 
to some tendency to use the various hier¬ 
archic grades in ways qualitatively as well as 
quantitatively different because of different 
balance between the various dimensions of 
classification. It is not always true, except 
in the most literal sense, that a genus is noth¬ 
ing apart from an agglomeration of species, 
a family of genera, and an order of families. 
The distinctions are not and cannot be main¬ 
tained consistently or exactly defined, but 
there is a real and sometimes useful tendency 
to use categories differently. In classic 
taxonomy all units were three dimensional 
only. From species to kingdoms, organisms 
were arranged by a given set of characters 
supposedly running through every member 
of the given group. This is still true of some 
parts of classification and doubtless always 
will be, because we can never hope for enough 
data to put all of classification on the best 
possible basis, but the other dimensions are 
entering more and more into taxonomy and 
are affecting the various grades in somewhat 
different degrees. 

In the great majority of cases, species in 
classification are essentially four dimensional. 
They are defined by a set of morphological 
characters and by the horizontal variation 
of these. In exceptional cases a time element 
also enters in, but this is usually minimized 
and is often absent. The genus tends more 
than any other unit to retain its classical, 
three-dimensional status and to be defined in 
practice as a group of species possessing cer¬ 
tain characters in common. The elements of 
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horizontal and vertical variation are, of 
course, operative in genera as in all other 
units, and by some authors or in some groups 
these may become essential in the generic 
concept, but the present custom is usually 
to refer to a given genus variant or successive 
species on the basis of their possession of a 
minimum set of diagnostic characters. 

This is a principal reason why the genus is, 
on the whole, the most definite and perma¬ 
nent unit of modern classification, to such an 
extent that the genus may be considered the 
basic unit of practical and morphological 
taxonomy, although the species is the basic 
unit of theoretical and genetical taxonomy. 
It requires less knowledge and skill to recog¬ 
nize units of a static category, especially 
when this is by intention a rather broad and 
definitely a group category, than to do the 
same when variables must be treated as 
such. This is particularly true in palaeon¬ 
tology for the dual reason that palaeontologi¬ 
cal classification involves more variables and 
that the data for dealing with them are usu¬ 
ally less adequate. 

The subfamily, or an analogous grade be¬ 
tween genus and family, is being increasingly 
used as a unit whose greatest dimension is in 
time, and into the definition of which tem¬ 
poral changes or trends enter most largely. 
The extent to which the other taxonomic di¬ 
mensions are also employed differs as greatly 
as possible between different authors and, 
to some extent, in different parts of the 
classification. At one extreme, the primarily 
phylogenetic unit, which in this case is some¬ 
times but rather rarely designated as a sub¬ 
family, has ideally only one dimension, that 
of time. It is supposed to be a succession of 
actually ancestral and descendent individu¬ 
als unified in character at any one time. How¬ 
ever useful such a conception might be, it 
is in most cases unattainable. In practice it 
leads to an arrangement in which the theo¬ 
retically different grades are actually co¬ 
extensive, to genera each with one species, 
subfamilies and families each with one genus, 
etc., and thus defeats the whole purpose and 
use of hierarchic taxonomy. 

Somewhat broader and more rational is the 
conception of the fundamentally temporal 
unit as a succession of ancestral and de¬ 
scendent genera, commonly with the implicit 


or even unconscious proviso that only one 
genus in any one subfamily existed at one 
time or at least that little or no generic 
branching occurs within the subfamily. Such a 
classification is seen in Osborn’s Proboscidea 
or Kretzoi’s “Ailuroidea,” to cite only two 
examples of very different merit. Even this 
leads in practice to a great majority of mono- 
typic subfamilies, which is certainly a draw¬ 
back as there is no good reason to maintain 
a grade of classification and to remember a 
multitude of names in it if the grade usually 
has no greater scope than one below it in 
actual use. 

At the opposite extreme is the classic use 
of the subfamily as a smaller sort of family, 
without conscious attention to the temporal 
element. Even here the time dimension does 
inevitably enter into the subfamily in the 
very nature of things, usually to greater ex¬ 
tent than into genus and species, whether it 
is explicitly recognized and accounted for or 
not. This being true, it seems better to make 
such recognition and to accept the subfamily 
as a grade in which the time dimension is es¬ 
sential and is generally longer than the other 
dimensions (as far as such a comparison of 
incommensurate things can be made), one 
stressing phyletic relationships, although not 
in the sense that it must be purely mono- 
phyletic throughout. Such a grade is more 
subject to fluctuation, impermanence, and 
inconsistency than almost any other, for 
phyletic theory is the most subjective ele¬ 
ment in taxonomy, the most influenced by 
differences of opinion, and the most liable to 
radical change with the advance of knowl¬ 
edge. Hence comes another significant ad¬ 
vantage in the tendency to lay extra stress on 
phylogeny in the subfamily and tribal grades. 
These are subsidiary grades between the 
genus and family, deriving their names from 
those of genera and capable of great flexi¬ 
bility and even distortion without seriously 
affecting the essential and obligatory grades 
of taxonomy. Therefore their instability is 
less threatening to that of classification as a 
whole. 

Aside from such split classifications as use 
the family in substitution for a grade usually 
given lower status, the family is the lowest 
grade that now tends to be well rounded in 
all dimensions, and it belongs among the 
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higher units that differ little in essential char¬ 
acter except for their being larger and larger 
in scope as they bracket the lower units in 
ascending the hierarchy. The family always 1 
includes several distinct phyla, with certain 
characteristic structures running nearly or 
quite through all, with a certain characteris¬ 
tic sort and degree of variation embracing all, 
with characteristic differences in time within 
each, and, with some temporal differences, in¬ 
fluenced by a common heritage, manifested 
in many or in all. Proponents of purely verti¬ 
cal, phyletic classification may apply this 
principle exclusively, as all do in part, to 
almost any unit below the family, but some¬ 
where they have to start horizontal grouping, 
to bring together quite distinct (even though 
related) contemporaneous forms into one 
group. At present even the most ardent 
splitters and so-called phylogenetic taxono¬ 
mists usually start frankly horizontal group¬ 
ing at about the grade of family, so that this 
element of horizontality, though it be com¬ 
bined with and even subordinate to phyletic 
and temporal consideration, here becomes 
particularly characteristic and striking. 

SPLITTING AND LUMPING 

Diagnosis 2 is the art and practice of dis¬ 
tinguishing between things. Definition* is the 
art and practice of setting limits to things. 
Both enter into taxonomy and it is unusual to 
distinguish between the two, but they are 
essentially different and their complementary 
roles should be clearly understood. 

To use a broadly valid analogy, a geogra¬ 
pher might say that Stamford is a town 35 
miles east of New York and 30 miles west of 
Bridgeport. This is a diagnosis: he has dis¬ 
tinguished Stamford but he has not delimited 
it. A second geographer might give the sur- 

1 That is, theoretically. Usually it does so also in 
practice, but even in a broad classification some mono- 
typic families occur. In such cases the assumption is 
that other phyla existed but are not known. It is not 
safe to assume, and it probably rarely happened, that 
a single phylum in the most limited sense ever became 
so unlike its parent stock and its relatives as to be 
classed as a separate family without itself splitting up 
into more than one minor phylum. 

* Ultimately from the Greek &cayiyp6xrK<a, to dis¬ 
tinguish between two (things). 

1 Ultimately from the Latin definio, to enclose within 
limits. 


veyed boundaries of Stamford: this is defini¬ 
tion; he has established a division between 
all that is Stamford and all that is not. Simi¬ 
larly a species may be diagnosed by distin¬ 
guishing it in some way from other known 
species, or it may be defined by giving its 
characters and setting limits to the range of 
variation included in it. 

Analysis 4 is the art and practice of splitting 
things into their components, of separating 
the elements of a compound or group. Syn¬ 
thesis 5 is the art and practice of putting 
things together, of forming compounds or 
groups. Their opposite functions in taxonomy 
are relatively well differentiated, but their 
complementary nature in this science is not 
always clearly understood. 

In the geographic analogy, one geographer 
might characterize each of the towns of 
Connecticut, New York, and England by 
diagnosis or definition (he would probably use 
diagnosis): this is analysis. Another might 
distribute them in the categories Connecticut, 
New York, and England, then unite Con¬ 
necticut and New York with others to form 
a category United States, and unite England 
with others to form a category Great Britain. 
Then he would place the United States in a 
larger category, North America, Great Bri¬ 
tain in Europe, and finally show that North 
America and Europe are parts of his major 
category Earth. This is synthesis. Similarly 
from one point of view the classifier analyzes 
families into genera or genera into species, 
and from another he synthesizes species into 
genera and genera into families. 

Diagnosis, analysis, definition, and syn¬ 
thesis all are necessary in taxonomy and all 
are, to some extent, used by every classifier, 
yet in the matter of point of view and of em¬ 
phasis a classifier usually leans more heavily 
one way or the other, toward diagnosis and 
analysis or toward definition and synthesis. 
These tend to be coupled in this way, be¬ 
cause diagnosis and analysis both exclude 
and separate, while definition and synthesis 
both include and unite. The diagnostician- 
analyst must to some extent know what is in¬ 
cluded in each of the things he separates, 
and the definer-synthesist must have some 

4 Greek &v&\X><ns, dissolution. 

8 Greek aivd&ns, compounding. 
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conception of the components of the regions 
that he defines, so that the two are not truly 
independent, but they have opposite tend¬ 
encies. In less formal, more expressive lan¬ 
guage, the former is a splitter, the latter a 
lumper. 

Splitters make very small units—their op¬ 
ponents say that if they can tell two animals 
apart, they place them in different genera, 
and if they cannot tell them apart, they place 
them in different species. Lumpers make 
large units—their opponents say that if a 
carnivore is neither a dog nor a bear they 
call it a cat. 

Over the generations that separate us from 
Linnaeus, there has been slow oscillation be¬ 
tween splitting and lumping, although each 
has had its practitioners in every generation. 
Linnaeus started modern classification in a 
highly lumped condition, and there was then 
an accelerating swing toward splitting that 
culminated toward the middle of the nine¬ 
teenth century in a first peak of exaggerated 
emphasis on analysis. Later in that century 
some prominent lumpers appeared and the 
balance tended to swing in their direction, 
although even the most extreme lumpers did 
not return to the Linnaean magnitudes. 
Around the turn of the century and since 
then, splitting again was predominant. Classi¬ 
fiers revived most of the units proposed 
earlier and added thousands more. This phase 
was inevitable in the history of zoological 
discovery. When many novelties are being 
found, the more striking problem is synthesis, 
determination of the affinities of these new 
forms with the old. With discovery becoming 
rare, the tendency is to go back over the 
known materials and to split them into 
smaller and smaller bits. 

Simply distinguishing between things be¬ 
longs on a low level of intellectual pursuits 
and degenerates into hackwork. It was no 
coincidence that this extreme splitting phase 
coincided with the growing disrepute of 
taxonomy and a strong movement away from 
this division of biology and toward others, 
particularly experimental and ecological stud¬ 
ies. These studies are now being redirected 
into the field of taxonomy where they will 
assist in achieving a better balance between 
analysis and synthesis. 

It is sufficiently obvious that both analysis 


and synthesis are necessary in classification 
and that both splitting and lumping have a 
place, or, to the extent that the terms in¬ 
volve antithesis, that neither one is correct. 
It is desirable that all distinguishable groups 
should be distinguished (although it is not 
necessary that all enter into formal classi¬ 
fication and receive names). It is also de¬ 
sirable that they should all be gathered into 
larger units of increasing magnitude with 
grades, each of which has practical value and 
which are numerous enough to suggest the 
degrees of affinity that can be and need to be 
specified. No consideration can exactly fix the 
number of species to be recognized, but the 
application of modern definitions, principles, 
and methods (an application still very far 
from completion) will set fairly close limits to 
possible disagreement between competent 
classifiers. Even now among students of high 
ability the one most inclined to splitting sel¬ 
dom recognizes twice as many species as his 
most lumping colleague, although he might 
recognize five times as many families. 

It is in the superspecific categories that 
splitting now most requires attention and 
correctives. In theory it is possible to say 
that the number of animal species is fixed and 
objective, or nearly so, but the number of 
higher units is subject to no limitations other 
than that they cannot, at any one level, be 
more numerous than the species. What is de¬ 
plorable in splitting is the tendency to raise 
the ranks of groups without need, that is, 
without gaining any practical advantage. One 
of the more evident symptoms of this 
tendency is the appearance of many mono- 
typic groups in classification. If a classifier 
makes mostly monotypic families, genera, 
etc., it is a fair statement that he is giving 
family rank to what should be called genera, 
generic rank to species, etc. 

To the extent that it is inconvenient and 
should be corrected, superspecific splitting 
arises mainly from two causes. Specialists on 
particular groups almost always have a 
tendency to exaggerate ranks within their 
specialty, unless this is consciously per¬ 
ceived and corrected. They see differences 
more clearly, and their main occupation is 
likely to be analysis. Having special knowl¬ 
edge, the multiplicity of names is more help¬ 
ful than difficult for them within a given 
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field, and they do not always appreciate the 
great inconvenience experienced by the more 
general student to whom this field is only 
one of many. Treating one group as a special 
case they have no occasion to coordinate 
ranks with those in other groups and, often, 
little comprehension of the necessities of 
higher levels and the broader problems of 
classification. 

The second principal cause of excessive 
superspecific splitting is related but distinct: 
classifiers sometimes try to include in classi¬ 
fication the designation of too many degrees 
of affinity in comparison with the number of 
hierarchic grades used. Since they are usually 
concerned with relatively low levels of af¬ 
finity, they will extend these far up the hier¬ 
archy, without particularly noting or caring 
that this deprives the system of grades that 
should be available to distinguish higher 
levels of affinity. They usually exaggerate this 
by abbreviating the hierarchy; for instance, 
many splitters do not use subgenera. In fact 


all degrees of affinity cannot be formally 
recognized in classification, and the steps in 
the whole scale of affinity must be equal in 
number to those in the hierarchy. 

The remedies are, first, appreciation of the 
most general aspects of the problem on all 
levels of classification, second, recognition of 
the fact that in classification ‘‘on n’arrivera 
jamais k respecter toutes les affinites,” and 
third, in each case where it seems really de¬ 
sirable to recognize an intermediate grade of 
affinity, consideration of the possibility of 
doing so by an intermediate grade in the 
hierarchy instead of elevating the group to 
the next major grade. In this last respect, the 
subgenus is perhaps the most notably neg¬ 
lected rank. When students recognize a 
definable group of species within what has 
been called a genus, they too often propose 
calling the group a separate genus when it 
could perfectly well and far more conven¬ 
iently be called a subgenus if it really needs 
formal designation within the hierarchy. 


NOMENCLATURE 


THE LINNAEAN SYSTEM 

Many biologists and even some taxono¬ 
mists seem to feel rather pride than shame 
in their ignorance of the principles of zoologi¬ 
cal nomenclature. The same men would be 
quick to condemn a solecism in the use of 
their native languages, and nomenclature is 
the grammar and vocabulary of zoology. 
Neither nomenclature nor grammar is an end 
in itself, but they are not less important on 
that account. The comparison can be ex¬ 
tended to point out that literate men do make 
mistakes in grammar and literate zoologists 
do make mistakes in nomenclature, but that 
only dolts see in this an excuse for illiteracy. 

It is a requirement of classification that 
every group have a distinctive name, and one 
of the principal purposes of classification is 
to supply these names. Like the hierarchy, 
the currently accepted system of nomen¬ 
clature is adapted from Linnaeus and its zero 
point is 1758; no names published before that 
date can be considered but all names pub¬ 
lished since then must be (provided that they 
are definitely Linnaean names). The essence 


of the system is simple, although its applica¬ 
tion often becomes complicated. Supergeneric 
names are single words that are to be con¬ 
sidered Latin plurals (whatever the actual 
etymological derivation). 1 Generic names are 
single words that are considered Latin 
singulars. Specific names are two words, of 
which the first is the name of the genus and 
the second is a word treated as a Latin noun 
in apposition with the generic name, a noun 
in the genitive, or an adjective modifying the 
generic name. 2 Subspecific names consist of 

1 It is not always remembered that these names are 
plural, and errors in grammar sometimes result. One 
can say “the Order Proboscidea is .. . ,” because the 
subject is “Order,” but one must say “the Proboscidea 
are . . . f ” because the word “Proboscidea” is plural. 

* Occasionally only the second word of a specific 
name is used and the generic name is understood. For 
instance, if a species Felts concolor is repeatedly men¬ 
tioned, it may be called concolor after the first mention 
of it. In such cases concolor is sometimes loosely called 
the specific name, but it is not so by definition. Some¬ 
times this part of the specific name is called the trivial 
name. It is more frequent and better usage never to 
employ a trivial name alone but, if desired, to abbre¬ 
viate the generic part of the specific name if no possible 
confusion can arise, e.g., F. concolor . 
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three words, of which the first two are the 
name of a species and the third is an addi¬ 
tional word treated in the same way as the 
second. 

Names of genera and higher groups are al¬ 
ways capitalized. The second words in spe¬ 
cific names and the third in subspecific names 
are never capitalized. 1 Names of genera, 
species, and subspecies are distinguished in 
print by the use of a different type face, al¬ 
most always italics, but names of super¬ 
generic groups usually are not distinguished 
in this way, and if they are distinguished this 
should be in a different way from generic and 
lower names. Names of subgenera have the 
same form and are printed in the same way 
as generic names, but if they are cited in con¬ 
nection with the name of a genus or species 
they are placed in parentheses after the 
generic name; e.g., Sciurus ( Parasciurus ) 
niger is a species of the subgenus Parasciurus 
in the genus Sciurus . 2 Insertion of the sub¬ 
generic name is optional; Sciurus niger is also 
a valid name for the same species as Sciurus 
(. Parasciurus ) niger. 

The name of the author and the year of 
first publication may be, but are not neces¬ 
sarily, added to any zoological name. If 
used, the author’s name is in text type (not 
italics as in the case of genera or species) 
and follows without intervening punctuation. 
A comma is placed between author’s name 
and date. Example: Sciurus niger Linnaeus, 
1758. When a species is transferred to a 
genus other than that to which its author 
originally referred it, author’s name and date 
are commonly placed in parentheses. 3 

1 It was formerly customary to capitalize these words 
if they were derived from the name of a person, and this 
is still occasionally done by conservative Europeans, 
but the custom is everywhere dying out and is consid¬ 
ered definitely bad usage by American zoologists. 

* This rule is one of the most frequently violated by 
those half educated in nomenclature, who commonly put 
in parentheses in this way a name considered synony¬ 
mous with the generic name or the name of a sup¬ 
posedly distinct genus to which the species is some¬ 
times referred. Thus they might perpetrate such an 
absurdity as Parasciurus (Sciurus) niger, which means 
on the face of it that they consider Sciurus a subgenus 
of Parasciurus (a nomenclatural impossibility, as it 
happens), but which they think means that niger is 
commonly placed in Sciurus rather than in Parasciurus . 

* This rather unimportant rule is as often honored in 
the breach as in the observance and several zoologists 


When a genus is divided into subgenera, 
one subgenus (that with the same type as 
the genus, as explained later) must have the 
same name as the genus: e.g., Sciurus ( Sciu¬ 
rus) vulgaris belongs to one subgenus of 
Sciurus , Sciurus ( Parasciurus ) niger to an¬ 
other. Similarly, when a species is divided into 
subspecies, one (with the same type as the 
species) repeats the same name; e.g., Sciurus 
niger niger and Sciurus niger neglectus are 
subspecies of Sciurus niger . 

Names of superfamilies, families, sub¬ 
families, tribes, and subtribes are derived 
from names of valid, included genera by add¬ 
ing the following terminations to a stem form 
of the given generic name: 


Rank 

Ending 

Example (from: 
Sciurus ) 

Superfamily 

-oidea 

Sciuroidea 

Family 

-idae 

Sciuridae 

Subfamily 

-inae 

Sciurinae 

Tribe 

-ini 

Sciurini 

Subtribe 

-ina 

Sciurina (this possible 
subtribe is not used 
in the present clas¬ 
sification) 


Selection of the stem to be used sometimes 
involves difficulties and cannot be fully dis¬ 
cussed here, where the aim is to provide a 
summary explanation of nomenclature rather 
than an exhaustive manual for nomencla- 
turists. It is amply exemplified in the follow¬ 
ing classification. A few authors use the 
ending -oidae for superfamilies, but this is 
contrary to the widest usage and is not 
recommended. 

There is no standard termination for 
names of groups higher than superfamilies, 
and these may be but do not need to be de¬ 
rived from names of included genera. It is 
best to avoid using for these groups names 
with the set endings listed above, but some 
names in -oidea, the superfamily ending, are 
in common use for groups higher than super¬ 
families and are not rejected on that ac¬ 
count. 4 

have signified their intention of abandoning it. Failure 
to follow it is justified, if desired. 

4 Poche, 1936-1938, has recently proposed a new 
hierarchy with 41 grades between kingdom and genus 
(exclusive), each with a standard suffix. If zoological 
nomenclature were starting afresh, rather than dating 
from Linnaeus, some such fully standard and stereo- 
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A technical zoological name may have any 
derivation, and the tracing of these names to 
their origins is an interesting and frequently 
amusing bypath of zoology. An effort is 
usually made to propose a name that has 
some degree of appropriateness, and this is a 
convenience to the student, but once a name 
has been applied in zoology it means, simply 
and solely, the defined group of animals and 
its intrinsic or etymological meaning has no 
bearing on the matter. For instance some 
Ungulata (literally “hoofed [mammals]”) 
have claws, not hoofs, some Carnivora (liter¬ 
ally “flesh-eaters”) are strict vegetarians, 
most Edentata (literally “toothless [mam¬ 
mals]”) have teeth, and \Basilosaurus (liter¬ 
ally “royal lizard”) is a mammal, not a 
reptile. 

A few names are simply Latin or Greek 
words adopted without significant change of 
meaning, such as the generic names Homo 
for man, Felis for cats, or Bos for cattle. Such 
words are relatively few, however, and com¬ 
pounds from Greek or Latin roots are most 
common, such as the generic name f Homalo- 
dotherium (Greek o/xdX6s, of like degree, 
o8ovs 9 tooth, Otjp'iov, beast, i.e., a mammal 
with the teeth in a continuous series) or the 
ordinal name fMultituberculata (Latin multi , 
many, tubercula , tubercles, and the termina¬ 
tion - ata , i.e., animals with many cusps 
{on the teeth]). The gods have lent their 
names, often in strange company; Diana is a 
monkey and Venus is a clam. Place names are 
not uncommon; for instance, f Uintatherium, 
the beast of the Uinta Mountains, and per¬ 
sonal names, such as f Leontinia for a lady 
named Leontine who was married to a 
zoologist, or f Henricosbornia for the late 
Professor Osborn, are numerous. Lama (Peru¬ 
vian), Tenrec (Malagasy), Dugong (Malay), 
Conepatus (Aztec), and many others are de¬ 
rived from native languages spoken in the 

typed system might be desirable, although even in such 
a case the irregularity of the particular terminations 
proposed by Poche would make learning them a great 
and unnecessary feat of memory and their adoption 
would be inadvisable. In the actual, realistic situation 
the proposal is simply fantastic and merits no considera¬ 
tion from unregimented zoologists. Aside from his 
hierarchy and nomenclature, Poche’s intention to clarify 
the rules and to extend them to higher groups is praise¬ 
worthy, although his conclusions are not definitive or 
desirable as a whole. 


regions where the animals live. A few names, 
such as Kogia and t Degonia, are bad puns; 
some, like f Decastis t are anagrams, and some, 
like Tatera , are frankly invented, without 
intrinsic meaning. 

PRIORITY AND THE INTER¬ 
NATIONAL RULES 

Early naturalists were quick to adopt the 
Linnaean system of nomenclature, which has 
been in almost universal use since the latter 
part of the eighteenth century, but within 
this framework they often used whatever 
names they pleased, sometimes modifying 
names or proposing new names for what now 
appear the most trivial reasons. As a result 
of this capricious behavior, of ignorance of 
names already proposed for the same groups, 
and of the proposal of names for groups after¬ 
wards found to be inseparable from those 
provided with other names, there were soon a 
large number of synonyms in existence, and 
usage differed widely. Repeated efforts were 
made to work out some sort of code for se¬ 
lecting a single, distinctive, valid name for 
each group, and these culminated in the 
adoption and promulgation of the “Inter¬ 
national Rules for Zoological Nomenclature” 
by the International Zoological Congress. 1 
The Rules also provide for an International 
Commission on Zoological Nomenclature em¬ 
powered, with certain cumbersome restric¬ 
tions, to suspend the Rules in specific cases 
in the interests of stability. This Commission 
has issued Opinions from time to time (pub¬ 
lished in this country by the Smithsonian 
Institution). The Opinions have sometimes 
gone beyond the powers explicitly granted to 
the Commission and have undertaken the in¬ 
terpretation and to some extent the amend¬ 
ment of some provisions in the Rules. These 
Rules and Opinions are at present the most 
widely accepted authority in nomenclature, 
and it goes without saying that every literate 
zoologist must be thoroughly familiar with 
them, even if he does not personally adhere 
to them in every respect. No attempt will be 
made here to summarize the Rules and Opin¬ 
ions or to discuss their details, but their 

1 The Rules have been repeatedly printed. At present 
they are readily obtainable in Schenck, E. T., and 
J. H. McMasters, 1936, “Procedure in taxonomy,” 
Stanford University, California. 
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basic provisions will be briefly mentioned, 
and some of the important points not ade¬ 
quately treated by them will be discussed. 
The Rules mention the formation of family 
and subfamily names, but they are otherwise 
solely concerned with names of genera, sub¬ 
genera, species, and subspecies. 

The first 24 articles of the Rules are essen¬ 
tially a codification of much of neo-Linnaean 
usage already summarized in the preceding 
section of the present study. Article 25 of 
the Rules is the famous Law of Priority, 
which is the basic principle and the storm 
center of technical nomenclature, and the 
rest of the 36 articles are taken up mainly by 
the application and interpretation of this 
law. In essence, the law says simply that the 
valid name of a genus (or subgenus) or species 
(or subspecies) is the binary (i.e., Linnaean) 1 
name under which it was first designated in a 
publication accompanied by some sort of 
indication of what group was intended. Prior 
to 1931 almost any sort of indication was 
sufficient to validate a name, but subsequent 
to 1930 the Rules require more definite dif¬ 
ferentiation and, for a genus, designation of 
type (see below). Once a name is published, 
no change can be made in it by anyone un¬ 
less it can be definitely established that an 
error in copying or printing made the name 
as it appeared in the publication different 
from what its author certainly intended at 
the time. 

There is no provision for completely delet¬ 
ing names except by suspension of the Rules, 
but a name can be invalidated because it is 
antedated or preoccupied. A name is ante¬ 
dated, or is a synonym, if another name ap¬ 
plicable to the same group was published at 
an earlier date. Such names can be revived 
and become valid if it is later decided that 
the names do, after all, refer to distinguish¬ 
able groups. A preoccupied name or homo¬ 
nym is one that is exactly the same as a name 
previously published for a different group. 2 * 

1 The Rules call Linnaean nomenclature 4 ‘binary,” 
because names for species are double, but the system is 
equally concerned with the names of subspecies, which 
are triple, and of genera, which are single. 

2 Even a difference in one letter is sufficient to prevent 

homonymy except for five specified sorts of one-letter 
differences in specific names, listed in Article 35 of the 

Rules. 


A homonym is completely dead and can 
never be used again in zoological nomen¬ 
clature. The Law of Priority as stated also 
authorized rejection of non-Linnaean (“non¬ 
binary 1 ”) names and those published without 
the required characterization of the group of 
animals intended—these last are called 
nomina nuda (sometimes, but incorrectly, 
applied to a name invalid for some other 
reason). There is no requirement that this 
characterization be adequate, objectively 
correct, or zoologically valid, but only that 
the author thought it was or intended it to be 
a characterization of some sort. There are 
many names the proper application of which 
cannot now be determined although they ful¬ 
fill the requirements of the Rules, and no 
provision is made for invalidating these use¬ 
less and annoying relics, which I call nomina 
vana , singular nomen vanum. In practice, 
they are and can only be either ignored or 
listed as indeterminate and without known 
significance. All these requirements apply 
within the limits of the animal kingdom. 
The name of a plant cannot preoccupy that 
of any animal, but the name of a protozoan 
can preoccupy that of a mammal. 

These requirements seem simple, fair, and 
well calculated to promote standardization 
and stability of nomenclature. They do so 
more often than not in practice, but it is an 
open secret that the Rules are inadequate and 
ambiguous in some respects and that their 
application sometimes has made for instabil¬ 
ity and has contravened common sense, ac¬ 
cording to the consensus of zoologists. The 
mechanism of the Commission has proved 
slow and incapable of coping fully with the 
problems raised by the attempted rigid ap¬ 
plication of the Rules. Widespread dissatis¬ 
faction has been caused, some eminent zoolo- 
gistshaverefused to follow the Rules in par¬ 
ticular cases or in general, and a great deal of 
confusion still exists. The situation plainly 
calls for revision, expansion, and clarification 
of the Rules and for providing a more rapid, 
flexible, and authoritative means of passing 
on particular cases and designating names to 
be given official priority. Nevertheless, until 
such action is taken, the Rules are the only 
widely recognized standard, and deliberate 
contravention of them by individuals can 
lead only to still worse confusion. While fully 
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agreeing that the Rules badly need revision 
and that their results are occasionally ab¬ 
surd, I have attempted to follow their letter 
exactly in the following classification of mam¬ 
mals. Where the letter is ambiguous, I have 
taken the spirit to be that choice should pro¬ 
mote stability and perpetuate common usage 
as far as possible. 

The chief difficulty inadequately met by 
the Rules and requiring some further action 
arises from the facts that many obscure 
names fell into disuse during the period pre¬ 
ceding adoption of the Rules and that many 
names (especially those of fossils) were, and 
still are being, based on imperfect evidence 
or incompetent work and are of doubtful ap¬ 
plication or prove eventually to apply to a 
group subsequently known under a different 
name. When the synonymy is discovered, or 
is claimed by a worker who may himself be 
mistaken, obscure and sometimes quite for¬ 
gotten names may take technical priority 
over names universally understood and in¬ 
variably used over a long period. Such occur¬ 
rences promote instability because of the very 
Rules that were adopted for the sake of sta¬ 
bility. Often they invalidate the names that 
are used in classic and standard studies and 
have the effect of requiring students to re¬ 
member two names for one group: the name 
long standard but technically invalid and the 
technically prior name. If, upon notice of 
priority, the change were made once and for 
all, stability would eventually be achieved 
and even the great inconvenience just men¬ 
tioned would not be an excessive price for this 
happy result. Sometimes this has happened, 
but it is not the invariable or perhaps even 
the usual outcome in such cases. Often the 
discovery of a prior name merely puts an end 
to what was essentially stable nomenclature. 
Someone may find a still older, still more ob¬ 
scure name—a generation has not sufficed to 
dig them all out. Someone may find grounds 
for questioning or disproving the applicability 
in the given case of the name claimed as 
prior. Many zoologists may continue to use 
the familiar but invalid name. 

Despite the disadvantages and annoyances 
of such cases, it is to be remembered and 
emphasized that they are not in a majority, 
that the Rules do tend on the average to 
promote stability, and that the only prom¬ 


ising remedy is amendment, not rejection of 
the Rules. 

TYPES AND HYPODIGMS 

It is one of the peculiar shortcomings of the 
International Rules that they nowhere men¬ 
tion types of species and that they give 
elaborate rules for determination of the types 
of genera (Article 30) without ever saying 
exactly what the type of a genus is, what it is 
for, or how it functions. Since the operation 
of the Law of Priority, which is the most im¬ 
portant theme of the International Rules, de¬ 
pends very largely on the system of types, 
this reticence is a serious fault. Few subjects 
in taxonomy are understood in more different 
ways or are more misunderstood than the na¬ 
ture and use of types despite the fact, or per¬ 
haps in part because of the fact, that most 
taxonomists have occasion to use types di¬ 
rectly or indirectly all the time. 1 

The type of a species or subspecies is a 
specimen designated when the species or sub¬ 
species is first named, or subsequently se¬ 
lected from the specimens used as a basis for 
the original description, if more than one 
specimen was used and none was designated 
as the sole type. The type of a genus or sub¬ 
genus is a species (not a specimen) similarly 
designated or selected. Subtribes, tribes, sub¬ 
families, families, and superfamilies also have 
types which are genera in all these cases. 
These will be mentioned further in connection 
with the nomenclature of groups not covered 
by the Rules, and in the meantime most of 
what is here said about types of genera ap¬ 
plies to types of these higher units, mutatis 
mutandis . Units of higher rank than super¬ 
families do not have types. 

A very complex nomenclature of types has 
been proposed with more than 50 different 
terms in all, but most of these are useless and 
misleading from the present point of view and 
only the following are recognized as useful 
and necessary: 

1 Students unfamiliar with the subject are warned 
that the views to be summarized here are not strictly 
orthodox. They do not contradict good common usage 
in essential respects, but they restrict usage in some 
directions and extend it in others. These views are more 
fully expounded and defended in Simpson, G. G., 1940b, 
pp. 413-431. Space is not taken in the present work to 
mention all opinions or to argue points of disagreement. 
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Type: A single specimen or species as men¬ 
tioned above. 

Syntype: One of several coordinate speci¬ 
mens or species given equal value as types in 
the original proposal of a specific or generic 
name. In new work, syntypes should never be 
used and only one type should be designated, 
but syntypes were widely used in the past 
and so must still be dealt with. 

Lectotype: A syntype selected by a sub¬ 
sequent reviser to serve as (sole) type. Once 
such a selection has been made it cannot be 
altered by still later revisers. 

Neotype: A substitute proposed, under 
certain definite conditions, for a type (or 
syntypes or lectotypes) that fails to serve its 
purpose. 

The principal, and in the usage here rec¬ 
ommended the sole, purpose of types is to 
serve as name-bearers. Every specific and 
subspecific name is attached once and for all 
to a certain concrete, objective specimen, an 
individual animal, usually a preserved dead 
animal or a part thereof collected, prepared, 
and stored in a museum. (Designated types 
do not, however, cease to be types if they are 
not successfully preserved or if they are sub¬ 
sequently lost or destroyed.) Similarly every 
generic and subgeneric name is attached once 
and for all to a certain species, not to the 
name of a species, not to the animals that 
constitute a species, nor to the particular ani¬ 
mal that is type of the species, but to the 
classificatory species itself, which is a sub¬ 
jective inference. There is no logical or prac¬ 
tical reason why generic and subgeneric types 
should not be specimens, like the types of 
species. In fact this is quite illogical and in 
practice it is a rich source of confusion and 
disagreement, but the usage is universal and 
of long standing and unfortunately this is 
one of the few basic things about types that is 
distinctly (although obliquely) endorsed by 
the International Rules. 1 

When specimens are transferred from one 
species to another or when two supposed spe¬ 
cies are merged into one, it frequently hap¬ 
pens that two specific types are placed in one 

1 In their strange avoidance of commitment on the 
subject of types, the Rules nowhere say “The type of a 
genus is a species,” but they speak of “type species of 
genera” and imply throughout that genera have species 
as types. 


species, which thus acquires two names since 
the names have to follow the name-bearers, 
the types. (The fate and allocation of other 
known specimens have no bearing whatever 
on nomenclature.) It is then that the Law of 
Priority operates to designate which name is 
to be used for the species. If the type attached 
to the synonymous name is later removed and 
put in a species without the bearer of an older 
name, the formerly synonymous name goes 
with it and is revived. The same considera¬ 
tions apply when two or more generic name¬ 
bearing species are placed in a single genus. 

From another point of view, the system of 
types operates to retain some degree of uni¬ 
formity in specific and generic concepts, 
which may otherwise be highly diverse among 
different students, and to facilitate compre¬ 
hensible verbal communication. When a zo¬ 
ologist uses a generic or specific name (and 
throughout this discussion everything said of 
genera applies to subgenera and everything 
said of species applies to subspecies), he is 
giving tacit assurance that the group concept 
of which he is speaking includes the type that 
bears the name he uses. Sometimes the stu¬ 
dent in question does not really know the 
type and would not include it in the concept 
if he did know it, so that the implicit assur¬ 
ance is only a legal fiction. Even in such cases, 
however, he is understood to have given a 
guarantee, and for the purposes of technical 
nomenclature he is held to it. 

It is a natural but mistaken assumption 
that types are somehow typical, that is, char¬ 
acteristic, of the groups in which they are 
placed. It is, of course, desirable that they 
should be typical because then they are less 
likely to be shifted about from group to 
group, carrying their names with them and 
upsetting nomenclature, but there is no re¬ 
quirement that a type be typical, and it fre¬ 
quently happens that it is quite aberrant. 
Types are almost never really average speci¬ 
mens within a species, or fully central species 
in a genus. Types were formerly, and still are 
by many students, supposed to be not only 
name-bearers but also the bases on which 
group concepts are erected and the standards 
of comparison for those concepts. They can¬ 
not possibly serve either function in modern 
taxonomy and the requirements of these 
functions are flatly incompatible with the re- 
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quirement of name-bearing which types can 
and do serve. 

The basis of a group concept in zoology is a 
series of specimens, a sample including all the 
specimens that are, by any one student at 
any one time, believed to belong in the postu¬ 
lated group. For this purpose every specimen 
in the series has equal value, and none is cor- 
rectedly singled out for emphasis because it 
was the first specimen found, because it hap¬ 
pens to be a name-bearer, or for any other 
such reason. The whole sample used as a basis 
for inference is called a hypodigm (hy'~ 
podim ). The hypodigm of a genus, species, or 
any other taxonomic group is a series of con¬ 
crete specimens, although the types of super¬ 
specific groups (such as have any) are sub¬ 
jective concepts. The correct procedure of 
practical nomenclature is to infer from a 
hypodigm the probable characters and limits 
of a natural population and then to decide 
the valid name of that inference by observing 
whether any name-bearers, types, occur in the 
hypodigm, using the oldest name if there are 
two or more types in the hypodigm. If the 
hypodigm does not include an established 
type, the group is new, technically at least, 
and a new name is proposed and attached to a 
specimen in the hypodigm. The contents of 
any given hypodigm naturally vary from 
time to time and from person to person, de¬ 
pending on the discovery and availability of 
specimens and on the criteria, skill, and taste 
of the procedure of inference. 

A final word may be devoted to neotypes. 
Many zoologists do not utilize or recognize 
them, and those who do are far from agreed 
as to the proper circumstances, regulations, 
and implications. Neotypes are, however, fre¬ 
quently useful, especially in palaeozoology, 
and they can be assigned a helpful role in 
modern taxonomy. It often happens that 
what is known about a specific type is so 
ambiguous, because the specimen is frag¬ 
mentary, aberrant, or lost, that the type 
cannot certainly be referred to one specific 
hypodigm and only one. If the attached name 
has fallen into obscurity, it is just as well to 
leave it there as a nomen vanum , but if it is in 
wide current use for the species corresponding 
with one of the hypodigms in question, the 
perpetuation of that usage is desirable and 


helps to stabilize nomenclature. This end can 
be accomplished by a procedure not in the 
Rules but not contrary to the Rules: a speci¬ 
men that does belong to one defined hypo¬ 
digm to which the type might belong is desig¬ 
nated neotype and the name attached to the 
type is transferred to the neotype as sub¬ 
stitute name-bearer. 

NOMENCLATURE OF SUPER¬ 
GENERIC GROUPS 

Except for casual and unimportant men¬ 
tion of family and subfamily names, the 
International Rules say nothing about super¬ 
generic names, and there is no generally ac¬ 
cepted code. 1 The following list of principles 
is not proposed as such a code, a proposal not 
properly to be made by one individual, but is 
only an explanation of the procedure followed 
in selecting the supergeneric names used in 
the following classification of mammals. On 
the whole these personal principles are the ex¬ 
pression of what has become general usage, 
interpreted and made more concrete on a 
basis intended to be that of common sense 
and technical convenience. 

Subtribe to Superfamily Names 

DERIVATION AND ORTHOGRAPHY 

1. Names of the following categories are 
single words, capitalized, derived by adding 
the given termination to the stem of the 
name of the type genus: 


Category 

Termination 

Superfamily 

-oidea 

Family 

-idae 

Subfamily 

-inae 

Tribe 

-ini 

Subtribe 

-ina 


TYPES 

2. The type of 

any of the categories 1 


in 1 is a genus (the type of a superfamily is 
not a family; the type of a family is not a 
subfamily, etc.). 

3. These names in themselves designate 
the type genus which is, without need for 
any other designation, the genus the name of 

1 Poche has attempted to provide one in the work 
mentioned in a previous note, but this is very far from 
being generally accepted and is here categorically re¬ 
jected as completely impractical and highly undesirable. 
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which is used in forming the name of the 
supergeneric category. 

4. In naming a new group in these cate¬ 
gories the selection of name, and hence of 
type, follows the same principles as those for 
selection of new types in general. The genus 
selected should, other things being equal, be 
the best known, the most common, the most 
centralized within the group, or the most dis¬ 
tinctive from other groups. 

5. A type in these categories is not neces¬ 
sarily the included genus with the oldest 
name, and this criterion has no bearing what¬ 
ever on the proposal of such a name and the 
selection of such a type. 1 

6. A name in these categories follows the 
type genus and can apply only to a group in 
which that genus is placed. 

7. Names in these categories change with 
any change in the name of the type genus 
(International Rules), the type is the genus 
and not the name of the genus, but a new 
name is not automatically created by change 
of name of a type genus and comes into exist¬ 
ence only when explicitly published. 

PUBLICATION AND AUTHOR 

8. A name in any of the categories listed in 

1 comes into existence when it is published 
with correct derivation and orthography and 
with either explicit or clearly implicit designa¬ 
tion of the category intended. In the case of 
an author who accepts the formal termina¬ 
tions given in 1, the use of the termination 
automatically designates the intended cate¬ 
gory. . . 

9. Such publication is valid without any 
definition of the group or listing of the lesser 
groups that are intended to be included, but 
such definition and listing are highly desira- 
ble. 

10. The author of a name in these cate¬ 
gories is he who first published it with ex¬ 
actly the spelling adopted in the given case, 
except that emendations involving only the 
insertion or deletion of another “i” before 
-idae, -inae, -ini, and -ina do not affect the 
authorship. 2 

1 Use of the oldest generic name has been seriously 
proposed, but the application of such a rule leads to 
extreme instability and as often as not to manifest 
absurdities. 


SYNONYMY AND HOMONYMY 

11. Names in the categories listed in 1 are 
synonymous if their type genera are placed 
in the same group at the given categorical 
level, regardless of whether the names were 
originally proposed or are commonly used 
for different group concepts. 

12. Names in these categories are homon¬ 
ymous if spelled in the same way or if they 
differ only in the presence or absence of “-i-” 
before -idae, -inae, -ini, and -ina, even if they 
are correctly based on valid and different 
generic names. 3 

13. When two or more names of correct 
derivation and orthography are available for 
what is considered to be a single group in one 
of these categories, the name with technical 
priority of publication as such shall be ac¬ 
cepted as the valid name unless there is strong 
contrary indication. 

14. Disregard for this principle of priority 
is indicated and justified: 

A. When the prior name is little-known 
and a later name has clear and great advan¬ 
tage on the basis of current usage; 

B. When the prior name is based on a 
genus of doubtful pertinence to the group in 
question and a later name is based on a genus 
surely belonging to that group. 

In doubtful cases the following situations 
may also support disregard for priority but 
are not in themselves sufficient to justify it: 

C. When a prior name is based on a very 
poorly known genus and a later name on one 
very well known; 

D. When a prior name is based on a genus 
excluded or unknown when the group was 
first recognized as a taxonomic entity and a 
later name is based on a genus that was in¬ 
cluded in that first recognition. 


* I personally find that this rule is frequently unjust 
and confusing, but it seems best to adopt it as a matter 
of bibliographic convenience. A useful corrective, 
adopted in the following classification, is to place in 
parentheses, after the name and author technically 
recognized, the original name and author of the group 
concept, when these are not the same. 

3 This odd situation can arise. For instance, the name 
fDidelphodontinae has been proposed for two very 
different groups, one with t Didelphodus (an insectivore) 
and the other with f Didelphodon (a marsupial) as type. 
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RELATIONSHIPS BETWEEN GRADES 

15. A superfamily must include a family 
with the same genus as type, a family (if it 
contains subfamilies) must include one sub¬ 
family with the same genus as type, a sub¬ 
family (if it contains tribes) must include one 
tribe with the same genus as type, and a 
tribe (if it contains subtribes) must include 
one subtribe with the same genus as type. 

16. Subtribes of one tribe belong ipso facto 
to one subfamily or family, tribes of one sub¬ 
family belong ipso facto to one family, sub¬ 
families of one family belong ipso facto to one 
superfamily, suborder, or order. 1 

17. Secondary categories, such as super¬ 
families, subfamilies, tribes, and subtribes, 
are necessarily associated with and part of 
some higher primary category, such as order 
or family, and do not exist independently. A 
subfamily, for instance, must be part of some 
family. 

Names of Categories above 
Superfamilies 

derivation and orthography 

18. Names for infraorders and higher cate¬ 
gories are single words, capitalized, consid¬ 
ered as, and preferably written in, Latin 
plurals. They may be, but do not need to be, 
derived from the names of included lesser 
groups. 

19. There are no standard or required ter¬ 
minations for such names. Names similar in 
ending and therefore liable to confusion with 
those of lower categories, such as names in 
-oidea, are to be avoided as far as convenient 
but are not to be rejected on this account 
alone. 

TYPES 

* 

20. Infraorders and higher groups do not 
have types. 

PUBLICATION AND AUTHOR 

21. The name of an infraorder or higher 
group comes into existence when it is pub¬ 
lished with explicit or implicit indication that 
it is meant as the Linnaean name of a group 

1 This rule seems too obvious to require statement, 
but it has been violated in recent serious and otherwise 
valuable work. 


of higher rank than a family but is not con¬ 
sidered a superfamily. 

22. Rule 9, above, also applies to these 
higher groups. 

23. The author of the name of an infra¬ 
order or higher group is he who first published 
it with exactly the spelling adopted in the 
given case. 

24. The name and author remain the same 
when the nominal rank of the group is 
changed, for instance, when a suborder is 
made an order or an infraorder, unless a basic 
change in group concept is also made, when 
the name and author or the author but not 
the name may be, but are not necessarily, 
changed. 2 (See also 30.) 

SYNONYMY AND HOMONYMY 

25. Homonyms among names for infra¬ 
orders or higher groups are generally to be 
rejected, but may occasionally be retained 
when there is decisive evidence that the 
homonymy does not cause confusion and that 
retention of a homonym usefully prevents 
unnecessary complication. For purposes of 
this principle on these levels of classification, 
names spelled almost alike and of similar der¬ 
ivation are to be considered homonyms, e.g., 
fToxodonta and fToxodontia. Among per¬ 
missive, but not obligatory, indications for 
retaining such homonyms are: 

A. When the two names apply to groups 
with positions in the animal kingdom so dis¬ 
tant that a reference to one can hardly be 
mistaken for reference to another; 

* Application of this principle requires considerable 
personal judgment and is open to debate, yet it seems a 
necessary general rule. In the construction of a large, 
general classification, like that of the Mammalia, uni¬ 
formity, proportion, and clarity frequently demand 
shifting the ranks of higher groups with little or no 
essential change in their contents. To demand a change 
of name whenever such a shift is made would result in 
utmost confusion and duplication of terminology, and 
to change the author and date would be unjust and 
would obscure the historical origin of names and con¬ 
cepts. The opposite view might logically demand 
recognizing as author the first student to use a name in 
precisely its present sense. In most cases this would 
mean either that the technical authors of many time- 
hallowed names would change constantly and would 
tend to be the latest reviser, or that revisers were 
honor-bound not to change ranks of groups, which 
would stultify revision. 
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B. When the prior name has no current 
usage and the homonym is in general use. 

C. When the prior name is used for a group 
of primary rank in the hierarchy (e.g., order) 
and the homonym is provisionally applied to 
the group of secondary rank (e.g., superorder, 
suborder) immediately including or immedi¬ 
ately included in the group designated by the 
prior name. 

26. In the determination of synonymy, 
the law of priority which operates by the use 
of types is not applicable to infraorders and 
higher groups, which do not have types, and 
if considered at all it is only a possible basis 
for judgment when other things are about 
equal. 

27. The primary consideration in the se¬ 
lection of names in these higher categories is 
usage. In most cases the group intended, or 
one essentially like it, will now be found to 
have a name in use, and such names are to be 
selected and perpetuated as far as possible. 

28. New names should not be proposed if 
old names are available and can be used with 
reasonable emendation, whether or not these 
old names are in general current use. 

29. Old names and current names are, 
however, to be rejected if: 

A. The group concept now to be recog¬ 
nized is essentially different from that previ¬ 
ously understood under any name; 

B. The available name in current use is 
not merely a reasonable emendation of the 
same name as originally proposed but in¬ 
volves a definitely contradictory concept. 1 

30. “Reasonable emendation' 1 in the sense 
of 28 and 29 may include either addition or 
subtraction of part of the contents of the 
group, provided that: 

1 For example, the name Menotyphla is in general 
use for a group including the tupaiids and their allies, 
but it is rejected for such a concept because it was 
originally proposed for the macroscelidids and their 
allies, and the two concepts are now believed to be 
contradictory or mutually exclusive. 


A. Addition is on the basis of affinity with 
forms already in the given group and the 
added forms are numerically fewer and 
morphologically less varied than those al¬ 
ready in the group; 

B. Subtraction leaves in the group the 
forms considered most characteristic of it, 
those felt to be nuclear and to be the primary 
standard of comparison, and those used 
wholly or most definitely and primarily in the 
original definition of the group. 2 

RELATIONSHIPS BETWEEN GRADES 

31. Rules 16 and 17 apply also to analo¬ 
gous units of grades above superfamily. 


In general it is noticeable that practice as 
regards the higher, typeless groups and these 
informal principles based on practice are more 
flexible and depend more on individual judg¬ 
ment than do the rules for genera and species, 
rules which are supposed to work automati¬ 
cally and to leave little room for personal 
opinion. Among the smaller units, of which 
there are hundreds of thousands in all, no 
one man has knowledge of more than a small 
fraction, and there is no well-informed scien¬ 
tific consensus. Experience demonstrates that 
leaving nomenclature on this level at the 
mercy of personal judgment produces chaos. 
On higher levels, however, a consensus does 
operate fairly well, and experience sug¬ 
gests that complete and rigid determination 
by rule is not necessary in order to secure a 
sufficient degree of uniformity. These prin¬ 
ciples are, indeed, framed to assist the opera¬ 
tion of scientific opinion rather than to re¬ 
place it. 

* For example, addition of the tupaioids to the Pri¬ 
mates and subtraction of the lagomorphs from the 
Rodentia are reasonable emendations and do not sug¬ 
gest or justify any change in the names of those orders. 
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The following classification is complete 
for supergeneric groups, including all such 
groups that are here recognized. The great 
majority of genera that are here considered 
probably valid are included, but their listing 
is not absolutely exhaustive. An effort has 
been made to include all genera that are well 
defined, that are widely agreed to have true 
generic rank, and that are in common use. 
Many doubtful supposed genera are included 
because their names are likely to be en¬ 
countered in current technical literature or 
because, dubious as they are, they have some 
possibly important bearing on distribution, 
affinities, and the like. Nevertheless, a great 
number of proposed generic names that are 
surely or probably invalid, that are not much 
used at present, or that are so poorly defined 
or so poorly known as now to have little real 
meaning are deliberately omitted. The clas¬ 
sification is thus made clearer and more suc¬ 
cinct, and little that is probably of much 
value in this connection is lost. The specialist 
interested in tracing some obscure synonym 
or ill-defined or obsolete name should, in any 
case, turn to the excellent nomenclators that 
are available (notably Palmer or Neave, see 
p. 167), and not to a general working classifi- 
action. 

As explained below, many names given 
generic rank by some specialists but here 
considered of lower rank are listed, but in 
a secondary position. These names are also 
indexed so that they may be found readily, 
and they are associated with the names 
of closely related, if not identical, genera. 
The student who does not agree in giving 
lesser rank to these names will thus suffer no 
serious inconvenience, whatever opinion 
he may have of my judgment in the mat¬ 
ter. 

Of course no two authorities agree exactly 
as to what families, genera, or other groups 
should be recognized. In a classification by 
one student, however, with reasonably con¬ 
sistent criteria of rank, the numbers of fam¬ 
ilies and genera of mammalia and of the vari¬ 


ous orders have a certain interest. The num¬ 
bers of surviving groups give some idea of 
present differentiation and dominance, and 
the numbers of known extinct groups suggest 
former dominance and the relative complete¬ 
ness of the fossil record. Because most mam¬ 
malian groups have declined since the Mio¬ 
cene or Pliocene—probably true of all major 
groups except Rodentia and perhaps the 
higher Artiodactyla—and because all fam¬ 
ilies have endured considerably longer than 
the average for genera, it would be expected 
that extinct genera would be much more 
numerous than living and that extinct fam¬ 
ilies would tend to be somewhat more numer¬ 
ous than living. The extent to which this is 
true of each order is thus in some degree an 
indication of the adequacy of the known fos¬ 
sil record. 

Of the 18 living orders of mammals, known 
extinct genera are more numerous than recent 
genera in all but four (Monotremata, Chirop- 
tera, Rodentia, Tubulidentata), but known 
extinct families are more numerous than re¬ 
cent families in only seven (Insectivora, Eden¬ 
tata, Proboscidea, Hyracoidea, Sirenia, Peris- 
sodactyla, Artiodactyla). 

This classification recognizes 32 orders of 
mammals, of which 14 are extinct, 44 per 
cent. Of the 18 surviving orders, 15 include 
known extinct families. Of the three living 
orders without known extinct families, all in¬ 
clude known and surely referred extinct spe¬ 
cies (there is no order that is not known fos¬ 
sil), but one (Monotremata) has no known 
extinct genus, and the extinct genera tenta¬ 
tively placed in the other two (Pholidota, 
Tubulidentata) are of very dubious perti¬ 
nence to these orders. 

The numbers of families and genera recog¬ 
nized by this classification within each order 
and within the whole class are given in the 
following table. For purposes of tabulation, 
families and genera incertae sedis are defi¬ 
nitely assigned to the order which they most 
resemble or to which they have been referred 
by some authority. Since the listing of genera 
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ORDERS 


FAMILIES 



GENERA 



Extinct 

Living 

Total 

Extinct 

Living 

Total 

Monotremata 

0 

2 

2 

0 

3 

3 

t Multittjber culata 

5 

0 

5 

35 

0 

35 

}Triconodonta 

1 

0 

1 

8 

0 

8 

fPANTOTHERIA 

4 

0 

4 

22 

0 

22 

fSYMMETRODONTA 

2 

0 

2 

5 

0 

5 

Marsxjpialia 

5 

3 

13 

81 

57 

138 

Insectivora 

12 

8 

20 

88 

71 

159 

Dermoptera 

1 

1 

2 

2 

1 

3 

Chiroptera 

2 

17 

19 

16 

118 

134 

Primates 

7 

11 

18 

99 

59 

158 

fTlLLODONTIA 

1 

0 

1 

4 

0 

4 

fTAENIODONTA 

1 

0 

1 

7 

0 

7 

Edentata 

7 

3 

10 

113 

19 

132 

Pholidota 

0 

1 

1 

3 

1 

4 

Lagomorpha 

1 

2 

3 

23 

10 

33 

Rodentia 

10 

30 

40 

275 

344 

619 

Cetacea 

9 

9 

18 

137 

35 

172 

Carnivora 

6 

9 

15 

261 

114 

375 

f CONDYLARTHRA 

6 

0 

6 

42 

0 

42 

fLlTOPTERNA 

2 

0 

2 

41 

0 

41 

fNOTOUNGULATA 

14 

0 

14 

105 

0 

105 

fASTRAPOTHERIA 

2 

0 

2 

9 

0 

9 

Tubulidentata 

0 

1 

1 

1 

1 

2 

t Pantodonta 

3 

0 

3 

9 

0 

9 

fDlNOCERATA 

1 

0 

1 

8 

0 

8 

fPvROTHERIA 

1 

0 

1 

6 

0 

6 

Proboscidea 

5 

1 

6 

22 

2 

24 

fEMBRITHOPODA 

1 

0 

1 

1 

0 

1 

Hyracoidea 

2 

1 

3 

10 

3 

13 

Sirenia 

3 

2 

5 

14 

2 

16 

Perissodactyla 

9 

3 

12 

152 

6 

158 

Artiodactyla 

16 

9 

25 

333 

86 

419 

Total 

139 

118 

257 

1932 

932 

2864 

Per Cent 

54% 

46% 


67% 

33% 



is not quite exhaustive, it may be said that of mammals are known, using genera in the 
about 3000 valid, named, and defined genera fairly broad sense here adopted. 1 


EXPLANATION OF THE DETAILED CLASSIFICATION 


Besides the information inherent in the 
hierarchic arrangement, this classification 
gives the following data for each group, with 
some exceptions as noted: 

1. Name of hierarchic category, order, 
family (written ‘Tam,”), etc. For genera 
this is obvious and is omitted. 

2. Technical name here considered valid 
and preferable for the group. 

3. Author of that name and year of pub¬ 
lication. For groups above genera this is a 
definite bibliographic citation and refers to 


the bibliography of this work, on later pages. 
For genera, the original publication is not 
necessarily cited in the accompanying bibli¬ 
ography. This can be found by means of the 
various nomenclators and indexes (see p. 167), 

1 The classification also lists about 500 generic names 
considered synonyms and approximately 700 believed 
to represent possibly valid groups but of less than 
generic rank. About 4000 proposed generic names are 
indexed; 4000 is also probably about the number of 
known mammalian genera that would be admitted by 
extreme splitters. 
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which the present classification is not in¬ 
tended to replace. 

4. In some cases, as discussed below, names 
placed in synonymy, with their authors and 
dates. 

5. In some cases, as discussed below, “in¬ 
cluded*^* names, possibly or probably desig¬ 
nating valid groups but here considered as of 
lesser rank, with authors and dates. 

6. For families and smaller units, the 
known geological and geographical distribu¬ 
tion. 

7. For many recent genera and a few fam¬ 
ilies, the vernacular names. 

The author and year cited for each name 
are for publication of the name as it is now 
spelled. 1 In the case of families and subfam¬ 
ilies, the spelling of which is by rule, this 
usually means the first author to give the 
group the rank now assigned to it. In many 
cases essentially the same group was earlier 
recognized and named but given different 
rank and, therefore, different spelling. In 
these cases and all others, an effort is made to 
give also the first technical name, author, and 
date ever applied to the group, even though 
that first name is not now used. These data 
are given in parentheses after the name now 
used. In this way the essential bibliographic 
datum of first publication in the present form 
is retained, but the important historical 
datum of first recognition under any name is 
also given. Both convenience to the user and 
justice to the author are thus served, at the 
expense of slight complication of the entry. 
It may be emphasized that authors* names 
are, in any case, cited primarily as a means of 
definition rather than as an honor to the au¬ 
thor. 

Other names are frequently also given in 
parentheses. There is no attempt to make 
these exhaustive, which would greatly com¬ 
plicate the classification and tend to defeat 
rather than to promote its purpose. The 
names that are cited are included because 
they are likely to be encountered in the litera¬ 
ture or because they have some particular 

1 An occasional slight exception is made for family and 
subfamily names now spelled -iidae or -iinae and origi¬ 
nally published with a single “i.” Here the author and 
year of this original publication are usually cited, rather 
than those of first publication with “ii,” but this fact is 
stated in a footnote. 


historic importance. When such names are 
preceded by an equal sign ( = ), they are be¬ 
lieved to be essentially technical synonyms of 
the name given outside parentheses. Names 
preceded by the word “including** are not 
considered necessarily invalid in themselves 
or in concept, but are given lesser rank than 
was given them by their author or by some 
authoritative reviser. Thus the entry “ Rou - 
settus Gray, 1821 ( = Cynonycteris Peters, 
1852). [Including Pterocyon Peters, 1861.]’* 
means that Cynonycteris is a name for the 
same thing as Rousettus but is invalid (in 
this case because it is of later date), while 
Pterocyon is a name probably or possibly 
designating a valid group of animals often 
considered a genus but here tentatively con¬ 
sidered as of less than generic rank. The most 
probable inference is that it can be consid¬ 
ered as a subgenus of Rousettus. Except in this 
way, subgenera are not included in the clas¬ 
sification. It is impractical in a classification 
of the whole class, reduced to handy size, to 
list groups smaller than genera; for subgen¬ 
era, species, and subspecies the special litera¬ 
ture on each group must be examined. 

The reason for rejecting a name is not 
stated when it is obvious, for instance, when 
it is simply a matter of priority as in “Rou¬ 
settus Gray, 1821 (= Cynonycteris Peters, 
1852),“ a matter of rejected spelling or re¬ 
jected rank, as in “Erinaceidae Bonaparte, 
1838 (= Erinacidae Gray, 1821; Erinacini 
Fischer, 1817),** or a matter of rejected basis, 
as in “Tenrecoidea Simpson, 1931 ( = Cen- 
tetoidea Gill, 1872),** Centetes being shown 
below this to be an invalid (antedated) name 
equal to Tenrec , so that the entry shows that 
Tenrecoidea is the valid name for the group 
recognized by Gill under a name necessarily 
rejected now. 

When the reason for rejection is less obvi¬ 
ous, it is usually stated in a footnote or in the 
following discussion. The special case of pre¬ 
occupation is shown by appending “nee” fol¬ 
lowed by the preoccupying author and date; 
“ Tackyglossus Illiger, 1811 (= Echidna Cu¬ 
vier, 1798, nec Forster, 1788)** means that the 
animal in question was first named Echidna 
by Cuvier but that Forster had already used 
the same name for a different animal. Cu¬ 
vier’s application of it to this animal must, 
therefore, be rejected, and the correct name 
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is the next oldest applied to it, which hap¬ 
pens to be Tachyglossus . In some cases names 
have been supposed to be preoccupied when 
they were not so under the Rules. Thus the 
entry “f Trachytherus Ameghino, 1889, nec 
Trachytherium Gervais, 1849 ( = f Eutrachy- 
therus Ameghino, 1897)” sums up a complex 
history. Ameghino first called the animal in 
question 11 Trachytherus .” He later discovered 
that the similar name “Trachytherium" had 
been used at an earlier date, so he proposed to 
replace “Trachytherus" by * l Eutr achy therus " 
But this is not technical preoccupation under 
the Rules, and “Trachytherus" is still the cor¬ 
rect name. Nevertheless “Eutr achy therus" is 
used in much of the literature, so is listed 
here. 

The authors and dates cited for names, the 
spelling of which does not depend on their 
rank, are those of the first use of the name 
with its present spelling and more or less its 
present meaning, but not necessarily its pres¬ 
ent rank. For instance, the Subclass fAllo- 
theria is given as of Marsh, although he orig¬ 
inally considered the group an order, not a 
subclass. 

The symbol f means that the name follow¬ 
ing it includes only extinct mammals. Names 
without the symbol always include some liv¬ 
ing mammals and in many cases also some ex¬ 
tinct ones. For a well-rounded mammalogist, 
or from a theoretical point of view, the dis¬ 
tinction is of little importance, but it involves 
somewhat different practical methods and at¬ 
titudes, and its designation takes little extra 
space and may be found useful. 

The geological distribution is given in 
broad terms, usually to within a third of a 
Tertiary epoch. No attempt to subdivide the 
Pleistocene is made, not only because of its 
relatively short duration but also because the 
published data on this point are extremely in¬ 
consistent, frequently erroneous or based on 
poor evidence, and not at all comparable from 
one author to another. Without an amount of 
research on each individual fauna and genus 
quite impossible in the preparation of such a 
classification as this, absolute consistency is 
unobtainable. Many authors, indeed, do not 
give any data on which independent judg¬ 
ment as to age could be possible, and all 
formations near an epoch boundary are 
placed sometimes in one epoch, sometimes in 


another. Where there is a basis for personal 
judgment, I have, of course, followed my own 
throughout for the sake of comparability. For 
instance, in South America I have called the 
Santa Cruz Beds Lower Miocene, although 
they may be Middle or Upper Miocene or 
Oligocene and have even been referred to the 
Eocene. The John Day in North America is 
called Lower Miocene, although many stu¬ 
dents have classified it as Upper Oligocene. 
The so-called Pontian deposits are classed as 
Lower Pliocene. It would require another vol¬ 
ume and years more of labor to give the de¬ 
tailed world correlations and time classifica¬ 
tions on which the geologic distributions are 
based, and the most that can be done is to 
give a reasonable idea of relative ages. Even 
here it cannot be doubted that inconsisten¬ 
cies have crept in, or have been inherited 
from the sources used. 

As regards the Pleistocene records, these 
have been given as far as conveniently pos¬ 
sible. It should, however, be noted that no 
effort has been made to abstract all the enor¬ 
mous literature on Pleistocene geology and 
faunas in order to record every single Pleisto¬ 
cene appearance of living genera. This would 
have doubled a task already great and would 
have served no useful purpose. It can be 
taken as a general fact that almost every 
genus now native to any continent also lived 
on that continent in some part of the Pleisto¬ 
cene. The absence of a Pleistocene record can¬ 
not, therefore, be taken as more than an ac¬ 
cident of non-discovery. It has no taxonomic 
or historical value. The presence during the 
Pleistocene of recent genera in great areas 
that they do not now inhabit is, on the con¬ 
trary, a positive fact of great importance, and 
these records are included as far as possible. 

The following abbreviations are used for 
geologic occurrence: 

L. , Lower (or, as to time, early) 

M. , Middle 

U., Upper (or, as to time, late) 

Trias., Triassic 
Juras., Jurassic 
Cretac., Cretaceous 
Paleoc., Paleocene 
Eoc., Eocene 
Olig., Oligocene 
Mioc., Miocene 
Plioc., Pliocene 
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Pleist., Pleistocene 

R. , Recent 

With some exceptions, geographic distribu¬ 
tion is given by continents, using the follow¬ 
ing abbreviations: 

N., north, northern 
N.E., northeastern 
N.W., northwestern 

S. , south, southern 
S.E., southeastern 
S.W., southwestern 
E., east, eastern 
W., west, western 
Cent., central 

A., America 
Eu., Europe 
As., Asia 
Af., Africa 
Aus., Australia 

U.S.A., United States of America 

Particularly in the case of Australia and 
Asia (especially southern Asia), it is under¬ 
stood that a genus so designated may or does 
occur on adjacent islands generally similar in 
faunal character. If, however, a genus occurs 
only on islands and not on an adjacent con¬ 
tinent, this fact is usually given. 

The use of the modern continents instead of 
faunal realms is a compromise, especially in 
the case of Africa and Asia which include 
parts of more than one realm on one con¬ 
tinent. It is, however, impractical to repre¬ 
sent the exact distribution of each genus in a 
general summary of all mammals, and es¬ 
pecially when fossil mammals are included 
and form so great a percentage of the whole. 
The continents have been units essentially 
throughout the Tertiary and Quaternary, 
while more strictly faunal units have fluctu¬ 
ated greatly and would be delimited differ¬ 
ently for different sorts of mammals and at 
different times. When the limitation of a 
genus to a given part of a continent is clear 
and important, this fact is indicated geo¬ 
graphically, e.g., by saying S.As. (=southern 
Asia) for an Asiatic genus notably Oriental 


and not Holarctic, or N.Af. for an African 
genus definitely Holarctic and not Ethiopian. 

The last entry in the cases of many recent 
genera and some higher groups is the vernacu¬ 
lar name. Care has been taken with these 
entries, but here, too, some compromise and 
generalization is necessary. Vernacular nomen¬ 
clature is highly variable and unsystematic 
and has no exact equation with technical 
nomenclature, but it is certainly useful to in¬ 
clude the equivalent vernacular and technical 
names as far as possible. Many genera, for 
instance, among rodents have no genuine, dis¬ 
tinctive vernacular names, and no attempt is 
made to supply them artificially. In other 
cases a good, real vernacular name applies to 
more than one genus and is then repeated 
after each. Conversely, vernacular names 
may distinguish animals belonging to one 
genus. Both names are then listed here, but 
it has been impractical to give separate 
definitions of them in most cases. In cases 
where the vernacular name implies a false 
relationship it is placed in quotation marks, 
e.g., Tasmaniajn 44 wolf/* Australian “opos¬ 
sum.” Simple Anglicization of a technical 
name is generally too obvious to require ex¬ 
plicit entry and is listed only when it really 
has become a common dictionary word. The 
few cases where invalid technical names sur¬ 
vived as valid vernacular nomenclature merit 
special mention, e.g., “echidna” and “platy¬ 
pus” for Tachyglossus (= Echidna) and 
Ornithorhynchus (= Platypus ). A special ef¬ 
fort has been made to learn and record native 
names adopted in European vernaculars, 
since these are the best of common names. On 
the other hand, no great effort has been ex¬ 
pended in running down all the book names 
invented by mammalogists as “popular” 
synonyms for their technical names but quite 
unknown to laymen who know the animals, 
although some of these are also mentioned if 
they really have much currency in the litera¬ 
ture. 
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DETAILED CLASSIFICATION 

Class MAMMALIA Linnaeus, 1758, p. 14. 

Subclass PROTOTHERIA Gill, 1872, p. vi. 

Order MONOTREMATA Bonaparte, 1838, p. 110 (=Ornithodelphia De Blain- 
ville, 1834 ,fide Palmer, 1904, p. 780). Monotremes. 

Fam. Tachyglossidae Gill, 1872, p. 27 (= Echidnidae Burnett, 1830b, 
p. 365). Pleist.-R.; Aus. Spiny “anteaters,” echidnas. 
Tachyglossus Illiger, 1811 (= Echidna Cuvier, 1798, nec Forster, 
1788). Pleist.-R.; Aus. 

Zaglossus Gill, May 5, 1877 ( = Proechidna Gervais, Nov. 30, 
1877). R.; New Guinea. 

Fam. Ornithorhynchidae Burnett, 1830b, p. 365 (=Ornithoryncina 
Gray, 1825, p. 343). Pleist.-R.; Aus. Duckbills, platypuses. 
Ornithorhynchus Blumenbach, 1800 ( = Platypus Shaw, 1799, 
nec Herbst, 1793). Pleist.-R.; Aus. 
fSubclass ALLOTHERIA Marsh, 1880, p. 239. 

fOrder MULTITUBERCULATA Cope, 1884a, p. 687. 

fFam. Plagiaulacidae Gill, 1872, p. 27. [Including fBolodontidaeOsborn, 
1887, p. 3.] U. Juras.; N.A. U. Juras.-L. Cretac.; Eu. 
t Plagiaulax Falconer, 1857. U. Juras.; Eu. 

\Bolodon Owen, 1871. U. Juras.; Eu. 
f Ctenacodon Marsh, 1879. U. Juras.; Eu., N.A. 

IfPsalodon Simpson, 1926. U. Juras.; N.A. 
t Loxaulax Simpson, 1928a. L. Cretac.; Eu. 
fFam. Ptilodontidae Gregory and Simpson, 1926, p. 3 (= JChirogidae 
Cope, 1887a, p. 567). [Including fCimolodontidae Marsh, 
1889, p. 84; fNeoplagiaulacidae Ameghino, 1902a, p. 11.] 
U. Cretac.-L. Eoc.; N.A. U. Cretac.; As. U. Paleoc.; 
Eu. 

fSubfam. Ptilodontinae Jepsen, 1940, p. 263. U. Cretac.-L. Eoc.; 
N.A. U. Paleoc.; Eu. 

t Cimolomys Marsh, 1889. U. Cretac.; N.A. 

\Mesodma Jepsen, 1940. L. Paleoc.; N.A. 
f Kimbetohia Simpson, 1936. L. Paleoc.; N.A. 
f Ptilodus Cope, 1881. M.-U. Paleoc.; N.A. 
f Ectypodus Matthew and Granger, 1921. ?M., U. Paleoc.-L. 

Eoc.; N.A. U. Paleoc.; ?Eu. 
t Mimetodon Jepsen, 1940. M.-U. Paleoc.; N.A. 
fAnconodon Jepsen, 1940. M. Paleoc.; N.A. 

\Neoplagiaulax Lemoine, 1880. U. Paleoc.; Eu. 
f Prochetodon Jepsen, 1940. U. Paleoc.-L. Eoc.; N.A. 
fSubfam. Eucosmodontinae Jepsen, 1940, p. 263. L. Paleoc.-L. Eoc.; 
N.A. 

\Eucosmodon Matthew and Granger, 1921. L.-M., ?U. Paleoc.; 
N.A. 

f Microcosmodon Jepsen, 1930. U. Paleoc.; N.A. 
t Pentacosmodon Jepsen, 1940. U. Paleoc.; N.A. 

\Neoliotomus Jepsen, 1930. U. Paleoc.-L. Eoc.; N.A. 
fPtilodontidae of uncertain subfamily: 

f Paronychodon Cope, 1876. U. Cretac.; N.A. 
f Meniscoessus Cope, 1882. U. Cretac.; N.A. 
j Essonodon Simpson, 1927. U. Cretac.; N.A. 
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t Djadochtatherium Simpson, 1925. U. Cretac.; As. 
f Liotomus Cope, 1884. U. Paleoc.; Eu. 
fFam. Taeniolabididae Granger and Simpson, 1929, p. 603 ( = tP°ly- 
mastodontidae Cope, 1884a, p. 687). L.-U. Paleoc.; N.A. 
U. Paleoc.; As. 

f Taeniolabis Cope, 1882 ( = f Polymastodon Cope, 1882). L. 
Paleoc.; N.A. 

f Catopsalis Cope, 1882. M.-U. Paleoc.; N.A. 
fPrionessus Matthew and Granger, 1925. U. Paleoc.; As. 
f Sphenopsalis Matthew, Granger, and Simpson, 1928. U. 
Paleoc.; As. 

?M AM MALI A of uncertain subclass or order: 

fFam. Microcleptidae Simpson, 1928a, p. 52 (= fMicrolestidae Marsh, 
1887, p. 344). U. Trias.; Eu. 
f Microclcptes Simpson, 1928. U. Trias.; Eu. 
f Thomasia Poche, 1908 (=f Microlestes Plieninger, 1847, nec 
Schmidt-Goebel, 1846). U. Trias.; Eu. 

MAMMALIA of uncertain subclass: 

fOrder TRICONODONTA Osborn, 1888, p. 251. 

fFam. Triconodontidae Marsh, 1887, p. 341. ?U. Trias., M.-U. Juras.; 
Eu. U. Juras.; N.A. 

tSubfam. Amphilestinae Osborn, 1888, p. 228. ?U. Trias., M. Juras.; 
Eu. U. Juras.; N.A. 

t Eozostrodon Parrington, 1941. U. Trias.; Eu. (Affinities dubi¬ 
ous.) 

\AmphUestes Owen, 1859. M. Juras.; Eu. 
f Phascolotherium Owen, 1838. M. Juras.; Eu. 
f Phascolodon Simpson, 1925. U. Juras.; N.A. 
t Aploconodon Simpson, 1925. U. Juras.; N.A. 
fSubfam. Triconodontinae Hay, 1902, p; 566. U. Juras.; Eu., N.A. 
f Triconodon Owen, 1859. U. Juras.; Eu. 
t Priacodon Marsh, 1887. U. Juras.; N.A. 
f Trioracodon Simpson, 1928. U. Juras.; Eu., N.A. 

Subclass THERIA Parker and Haswell, 1897, p. 448 ( = Eutheria Gill, 1872, but not Eu- 

theria of Huxley and most other authors), 
flnfraclass PANTOTHERIA Simpson, 1929a, p. 42. 

tOrder PANTOTHERIA Marsh, 1880, p. 239 (= fTrituberculata Zittel, ex Osborn, 
1893, p. 96). 

fFam. Amphitheriidae Owen, 1846, p. 29. M. Juras.; Eu. 

\Amphitherium De Blainville, 1838. M. Juras.; Eu. 
fFam. Paurodontidae Marsh, 1887, p. 341. U. Juras.; Eu., N.A., Af. 
t Paurodon Marsh, 1887. U. Juras.; N.A. 
t Archaeotrigon Simpson, 1927. U. Juras.; N.A. 

\Tathiodon Simpson, 1927. U. Juras.; N.A. 
t Araeodon Simpson, 1937. U. Juras.; N.A. 
t Peramus Owen, 1871. U. Juras.; Eu. 
t Brancatherulum Dietrich, 1927. U. Juras.; Af. 
fFam. Dryolestidae Marsh, 1879, p. 397 (- fAmblotheriidae Osborn, 
1887, p. 7; fKurtodontidae Osborn, 1888, p. 234; fStyla- 
codontidae Giebel, 1879, p. 629). U. Juras.; N.A., Eu. 
t Dryolestes Marsh, 1878. U. Juras.; N.A. 

\Amblotherium Owen, 1871. U. Juras.; Eu., N.A. 
t Laolestes Simpson, 1927. U. Juras.; N.A. 
t Kepolestes Simpson, 1927. U. Juras.; N.A. 
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fj Herpetairus Simpson, 1927. U. Juras.; N.A. 
f Melanodon Simpson, 1927. U, Juras.; N.A. 

\Euthlastus Simpson, 1927. U. Juras.; N.A. 
f Miccylotyrans Simpson, 1927. U. Juras.; N.A. 
j Malthacolestes Simpson, 1927. U. Juras.; N.A. 
f Pelicopsis Simpson, 1927. U. Juras.; N.A. 
f Kurtodon Osborn, 1887. U. Juras.; Eu. 
f Peraspalax Owen, 1871. U. Juras.; Eu. 
f Phascolestes Owen, 1871. U. Juras.; Eu. 
fFam. Docodontidae Simpson, 1929a, p. 84 (= fDiplocynodontidae 
Marsh, 1887, p. 338; fDicrocynodontidae Osborn, 1888, 
p.263). U. Juras.; N.A., Eu. 

fj Docodon Marsh, 1881. [Including f Dicrocynodon Marsh, 1888 
= ^Dtplocynodon Marsh, 1880, tfecPomel, 1846; "\Ennacodon 
Marsh, 1890 = \Enneodon Marsh, 1887, nec Prangner, 1845.] 
U. Juras.; N.A. 

\Peraiocynodon Simpson, 1928. U. Juras.; Eu. 
fOrder SYMMETRODONTA Simpson, 1925b, p. 560. 

Fam. Spalacotheriidae 1 Marsh, 1887, p. 343. U. Juras.; Eu., N.A. 
\Spalacotherium Owen, 1854. U. Juras.; Eu. 
j Peralestes Owen, 1871. U. Juras.; Eu. 

\Tinodon Marsh, 1879. U. Juras.; N.A. 
f Eurylambda Simpson, 1929. U. Juras.; N.A. 
fFam. Amphidontidae Simpson, 1925a, p. 460. U. Juras.; N.A. 
f Amphidon Simpson, 1925. U. Juras.; N.A. 

Infraclass METATHERIA Huxley, 1880, p. 654 ( = Marsupialia sensu lato ). 

Order MARSUPIALIA Mger, 1811, p. 75 ( = Didelphia De Blainville, 1816, 
p. 109). 

Superfam. Didelphoidea Osborn, 1910, p. 515. 

Fam. Didelphidae Gray, 1821, p. 308. [Including fMicrobiotheriidae 
Ameghino, 1887a, p. 6; Chironectidae (Anon.), 1897, fide 
Palmer, 1904, p. 734.] U. Cretac.-L. Mioc., Pleist.-R.; 
N.A. ?Paleoc.-Mioc.; Eu. Paleoc.-R.; S.A. Opossums. 
fSubfam. Pediomyinae Simpson, 1927b, p. 122. U. Cretac.; N.A. 
t Pediomys Marsh, 1889. U. Cretac.; N.A. 
f Eodelphis Matthew, 1916. U. Cretac.; N.A. 

\Nyssodon Simpson, 1927. U. Cretac.; N.A. 
f Euangelistes Simpson, 1929. U. Cretac.; N.A. 
j Cimolestes Marsh, 1889. U. Cretac.; N.A. 
f Diaphorodon Simpson, 1927. U. Cretac.; N.A. 
f Delphodon Simpson, 1927. U. Cretac.; N.A. 

PPediomyinae incertae sedis: 

fCoona Simpson, 1938. L. Eoc.; S.A. 
fSubfam. Thlaeodontinae Hay, 1930, p. 390 ( = fThlaeodontidae Cope, 
1892, p. 760; fDidelphodontinae Simpson, 1927b, p. 124, 
nec Matthew, 1918, p. 571). U. Cretac.; N.A. 
f Thlaeodon Cope, 1892. U. Cretac.; N.A. 

\Didelphodon Marsh, 1889. U. Cretac.; N.A. 
j Ectoconodon Osborn, 1898. U. Cretac.; N.A. 
f Alphadon Simpson, 1927. U. Cretac.; N.A. 
fSubfam. Microbiotheriinae Simpson, 1929a, p. 116 ( = fMicrobio- 
theridae Ameghino, 1887a, p. 6). Eoc.~Mioc.; S.A. 


1 “Spalacotheridae” in Marsh. 
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t Ideodelphys Ameghino, 1902. Eoc.; S.A. 
f Microbiotherium Ameghino, 1887. [Including f Proteodidelphys 
Ameghino, 1898; f Pachybiotherium Ameghino, 1902; etc. 1 ] 
Olig .-Mioc.; S.A. 

Subfam. Didelphinae Simpson, 1927a, p. 5. [Including fHerpeto- 
therinae Trouessart, 1879, p. 225.] L. Paleoc.-L. Mioc., 
Pleist.-R.; N.A. ?Paleoc.; Eoc.-Mioc.; Eu. Plioc.—R.; 
S.A. Opossums. 

t Thylacodon Matthew and Granger, 1921. L. Paleoc.; N.A. 
f Peradectes Matthew and Granger, 1921. U. Paleoc.; N.A. 
f Peratherium Aymard, 1850. [Including f Herpetotherium Cope, 
1873; f Oxygomphius Meyer, 1846; \Amphiperatherium 
Filhol, 1879.] Eoc.-Mioc.; N.A., Eu. 
t Nanodelphys McGrew, 1937. M. Olig.; N.A. 
fParadidelphys Ameghino, 1904. Plioc.; S.A. 
f Cladodidelphys Ameghino, 1904. Plioc.; S.A. 

Philander Brisson, 1762 ( = Caluromys Allen, 1900). R.; S.A., 
Cent. A. Philander, 2 woolly opossum. 

Monodelphis Burnett, 1830 (= Peramys Lesson, 1842). [In¬ 
cluding Minuania Cabrera, 1919.] R.; S.A. 

Dromiciops Thomas, 1894. R.; S.A. 

Glironia Thomas, 1912. R.; S.A., Cent. A. 

Notodelphis Thomas, 1921. R.; S.A. (Patagonia). 

Marmoset Gray, 1821. [Including Thylamys Gray, 1843.] 
Pleist.-R.; S.A., Cent. A. Murine opossum. 

Metachirops Matschie, 1916. {Philander Brisson may be the 
proper name for this genus.) R.; S.A., Cent. A. Pouched 
four-eyed opossum. 

Meiachirus Burmeister, 1854. [Including Holothylax Cabrera, 
1919.] R.; S.A., Cent. A. Four-eyed opossum. 

Lutreolina Thomas, 1910. Plioc -R.; S.A. 

Didelphis Linnaeus, 1758 ; Plioc.-R.; S.A. Pleist.-R.; N.A. 

Common opossum, Virginia opossum. 

Chironectes Uliger, 1811. R.; S.A., Cent. A. Yapok, water 

opossum. 

?Didelphidae incertae sedis: 

\Adapisoriculus Lemoine, 1885. U. Paleoc.; Eu. 
t Perazoyphium Cabrera, 1928. U. Plioc.; S.A. 

fFam. Caroloameghiniidae Ameghino, 1901, p. 353. L. Eoc.; S.A. 
t Caroloameghinia Ameghino, 1901. L. Eoc.; S.A. 
fSuperfam. Borhyaenoidea Simpson, 1930, p. 9 (= jSparassodonta Ame¬ 
ghino, 1894, p. 364). 

fFam. Borhyaenidae Ameghino, 1894, p. 371. [Including tArmini- 
heringiidae Ameghino, 1902a, p. 43; tF r °b° r hy aenl dae 
Ameghino, 1897a, p. 97; and several other supposed fami¬ 
lies.] Paleoc.-Plioc.; S.A. fSparassodonts. 

1 There are six or seven other genera of Ameghino that may belong to this subfamily. Only two of these were 
figured {^Notictis and f Prodidelphys); these figures are barely recognizable, and the genera inadequately charac¬ 
terized. Until they are revised, their position in the system is so uncertain that it is hardly worth while to list these 
nomina vana. 

* This pseudo-Greek name is of Malay origin and originally referred to Tragulus , the little ruminant, but is 
now entirely transferred to these opossums as a result of a history too complex to trace here. Tate, 1939, has shown 
that Philander should, following strict priority, be used for the four-eyed opossum usually called Metachirops Mat¬ 
schie, 1916. Caluromys would be valid for the woolly opossum. 
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fSubfam. Borhyaeninae Cabrera, 1927, p. 274. [Including fPro- 
borhyaeninae Trouessart, 1898b, p. 1211; fCladosictinae 
Cabrera, 1927, p. 273.] Paleoc.-Plioc.; S.A. 
f Patene Simpson, 1935. U. Paleoc.-L. Eoc.; S.A. 

\Pharsophorus Ameghino, 1897. [Including f Plesiofelis Roth, 
1903.] U. Eoc.-L. Olig.; S.A. 
t Proborhyaena Ameghino, 1904. L.-U. Olig.; S.A. 
f Stylocynus Mercerat, 1917. Plioc.; S.A. 
f Procladosictis Ameghino, 1902. U. Eoc.; S.A. 
j Notogale Loomis, 1914. L. Olig.; S.A. 

\Cladosictis Ameghino, 1887. U. Olig.-L. Mioc.; S.A. 
t Prothylacynus Ameghino, 1891. L. Mioc.; S.A. 

\Agustylus Ameghino, 1887. L. Mioc.; S.A. 
t Lycopsis Cabrera, 1927. L. Mioc.; S.A. 
t Perathereutes Ameghino, 1891. L. Mioc.; S.A. 
t Sipalocyon Ameghino, 1887. L. Mioc.; S.A. 
f Thylacodictis Mercerat, 1891 ( = f Amphiproviverra Ameghino, 
1891; f Protoviverra Ameghino, 1891, nec Lemoine, 1891). 
L. Mioc.; S.A. 

t Notocynus Mercerat, 1891. Plioc.; S.A. 
t Sparassocynus Mercerat, 1899. U. Plioc.; S.A. 

\Acrohyaenodon Ameghino, 1904. Plioc.; S.A. 

\Arminiheringia Ameghino, 1902. L. Eoc.; S.A. 
t Pseudoborhyaena Ameghino, 1902. U. Olig.; S.A. 

\Borhyaena Ameghino, 1887. U. Olig.-L. Mioc.; S.A. 
f Conodonictis Ameghino, 1891. L. Mioc.; S.A. 
fSubfam. Thylacosmilinae Riggs, 1933, p. 65. Plioc.; S.A. 
t Thylacosmilus Riggs, 1933. Plioc.; S.A. 

Superfam. Dasyuroidea Simpson, 1930, p. 9. 

Fam. Dasyuridae Waterhouse, 1838, fide Waterhouse, 1841a, p. 60. 

[Including Myrmecobiidae Waterhouse, 1838, fide Water- 
house, 1841a, p. 60; Thylacinidae Bonaparte, 1838, p. 
113.] Pleist.-R.; Aus. 

Subfam. Phascogalinae Gill, 1872, p. 26 (= Phascogalina Bonaparte, 
1850). Pleist.-R.; Aus. Pouched “mice,” etc. 

Phascogale Temminck, 1827 ( =Phascologale Lenz, 1831). 
[Including Antechinus MacLeay, 1841; Planigale Trough- 
ton, 1928.] Pleist.-R.; Aus. R.; Tasmania, New Guinea. 
Broad-footed pouched “mice.” 

Dasyuroides Spencer, 1896. R.; Aus. Byrne’s pouched “mouse.” 
Dasycercus Peters, 1875 (= Chaetocercus Krefft, 1866, nec Gray, 
1855). R.;Aus. Crest-tailed pouched “mouse.” 

Sminthopsis Thomas, 1887. R.; Aus. Narrow-footed pouched 

- »» 
mice. 

Antechinomys Krefft, 1866. R.; Aus. “Jerboa,” pouched 

mice. 

Subfam. Dasyurinae Thomas, 1888, p. 253 ( = Dasyurini Goldfuss, 
1820, pp. xxxiii, 447). Pleist—R.; Aus. 

Dasyurus Geoffroy, 1796. [Including Dasyurinus Matschie, 
1916; Satanellus Pocock, 1926; Dasyurops Matschie, 1916.] 
Pleist.-R.; Aus. R.; New Guinea. Native “cats,” “tiger 
cats.” 
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Sarcophilus Cuvier, 1837. Pleist.; Aus. R.; Tasmania. Tas¬ 
manian devil. 

Subfam. Thylacininae Bensley, 1903, pp. 91,107. Pleist.-R.; Aus. 

Thylacinus Temminck, 1827 ( — Thylacynus Temminck, 1827). 
Pleist.; Aus. R.; Tasmania. Tasmanian “wolf,” “tiger,” 
“hyena.” 

Subfam. Myrmecobiinae Gill, 1872, p. 26. R.; Aus. 

Myrmecobius Waterhouse, 1836. R.; Aus. Banded “anteater,” 
marsupial “anteater,” white-banded “bandicoot.” 

Fam. Notoryctidae Ogilby, 1892, p. S. R.; Aus. 

Notoryctes Stirling, 1891. R.; Aus. Marsupial “mole,” pouched 
“mole.” 

Superfam. Perameloidea Osborn, 1910, p. 516. 

Fam. Peramelidae Waterhouse, 1838, fide Waterhouse, 1841a, p. 60 
( = Peramelina Gray, 1825, p. 340). Pleist.-R.; Aus. 
Bandicoots. 

Perameles Geoffroy, 1804. [Including Peroryctes Thomas, 1906.] 
Pleist.-R.; Aus. R.; New Guinea. Common bandicoots, 
long-nosed bandicoots. 

Echymipera Lesson, 1842. [Including Stiillomeles Allen and 
Barbour, 1909.] R.; New Guinea. New Guinea bandi¬ 

coots. 

Tkylacomys Owen, 1840 (= Thalacomys Owen, 1840, misprint; 
Macrotis Reid, 1837, nec Dejean, 1833; Paragalia Gray, 
1841). Pleist.-R.; Aus. Rabbit bandicoots, pinkies, 
bilbies. 

Chaeropus Ogilby, 1838 ( = Choeropus Gray, 1839). R.; Aus. 

Pig-footed bandicoots. 

Thylacis Illiger, 1811 (= Isoddon Desmarest, 1817). Pleist.-R.; 
Aus. Short-nosed bandicoots. 

Superfam. Caenolestoidea Osborn, 1910, p. 517. 

Fam. Caenolestidae Trouessart, 1898b, p. 1205 (* fEpanorthidae Ame- 
ghino, 1889, pp. 268, 270). [Including fAbderitesidae 
Ameghino, 1889, pp. 268, 269; fGarzonidae Ameghino, 
1891c, p. 307.] Eoc.-R.; S.A. 

Subfam. Caenolestinae Sinclair, 1906, p. 416 ( = Caenolestidae sensu 
stricto). [Including fGarzonidae Ameghino, 1891c, p. 307.] 
Eoc.-R.; S.A. 

\Progarzonia Ameghino, 1904. L. Eoc.;S.A. 

\Pseudhaltnarhiphus Ameghino, 1903. 01ig.;S.A. 

f Garzonia Ameghino, 1891. [Including f Phonocdromus Ame¬ 
ghino, 1894.] U. Olig.-L. Mioc.; S.A. 

f Halmarhiphus Ameghino, 1891. [Including f Parhalmarhiphus 
Ameghino, 1894.] L. Mioc.; S.A. 

^Stilotherium Ameghino, 1887. L. Mioc.; S.A. 

t Zygolestes Ameghino, 1898. Plioc.; S.A. 

Caenolestes Thomas, 1895 ( ^Hyracodon Tomes, 1863, nec 
Leidy, 1856). R.;S.A. “Opossum-rat.” 

Orolestes Thomas, 1917. R.; S.A. 

Rhyncholestes Osgood, 1924. R.; S.A. 

fSubfam. Palaeothentinae Sinclair, 1906, p. 417 (= fEpanorthidae 
Ameghino, 1889, pp. 268, 270, sensu stricto ). L. Olig.-L. 
Mioc.; S.A. 
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\Palaeoihentes Ameghino, 1887 (= \Epanorthus Ameghino, 
1889). 1 [Including \Palaepanorthus Ameghino, 1902; 
t Prepanorthus Ameghino, 1894; f Metaepanorthus Ame¬ 
ghino, 1894; f Paraepanorthus Ameghino, 1894.] L. Olig- 
L. Mioc.; S.A. 

t Pilchenia Ameghino, 1903. L. Olig.; S.A. 

t Acdestis Ameghino, 1887. [Including t Callomenus Ameghino, 
1891.] L. Olig.-L. Mioc.; S.A. 

f Dipilus Ameghino, 1890. [Including \Decastis Ameghino, 1891; 
f Metriodromus Ameghino, 1894.] L. Mioc.; S.A. 

t Halmadromus Ameghino, 1891. 2 L. Mioc.: S.A. 
fSubfam. Abderitinae Sinclair, 1906, p. 417 (= fAbderitesidae Ame¬ 
ghino, 1889, pp. 268, 269). Olig.-L. Mioc.; S.A. 

t Parabderites Ameghino, 1902. L. Olig.-L. Mioc.; S.A. 

f Micrabderites Simpson, 1932. U. Olig.; S.A. 

j Abderites Ameghino, 1887. U. Olig.-L. Mioc.; S.A. 
fFam. Polydolopidae Ameghino, 1897a, p. 92. Paleoc.-Eoc.; S.A. 

\Seumadia Simpson, 1935. Paleoc.; S.A. 

\Polydolops Ameghino, 1897. [Including \Pseudolops Ameghino, 
1902; \Pliodolops Ameghino, 1902; f Orthodolops Ameghino, 
1903; f Anissodolops Ameghino, 1903; \Archaedolops 

Ameghino, 1903.] PPaleoc., Eoc.; S.A. 

\Amphidolops Ameghino, 1902. [Including f Anadolops Ame¬ 
ghino, 1903.] Eoc.; S.A. 

t Eudolops Ameghino, 1897. [Including \Promysops Ameghino, 
1902; | Propolymastodon Ameghino, 1903.] Eoc.; S.A. 

Superfam. Phalangeroidea Weber, 1928, p. xiii. 

Fam. Phalangeridae Thomas, 1888, p. 126 (= Phalangistadae Gray, 
1821, p. 308). [Including Phascolarctidae Owen, 1839, 
p. 19 = Koalidae Burnett, 1830a, p. 351.] Plioc.-R.; Aus. 
Subfam. Phalangerinae Thomas, 1888, p. 136. Plioc.-R.; Aus. Pha- 
langers, Australian “opossums.” 

t Wynyardia Spencer, 1900. Plioc.; Tasmania. 

Phalanger Storr, 1780. R.; Aus., New Guinea, Moluccas, 

Celebes. Cuscus. 

Trichosurus Lesson, 1828. Pleist.-R.; Aus. Australian “opos¬ 
sums,” common phalangers. 

Acrobates Desmarest, 1817. R.; Aus. Pygmy flying “opos¬ 

sums,” feather-tails, pygmy gliders. 

Distoechurus Peters, 1874. R.; New Guinea. Pen-tailed pha¬ 
langer. 

Cercaertus Burmeister, 1837 ( = Cercartetus Gloger, 1841; 

Dromicia Gray, 1841). [Including Eudrcmicia Mjoberg, 

1 44 Palaeothentes ” was listed by Moreno in 1882 but was then a nomen nudum and was first defined by Ameghino 
in 1887. In 1889 Ameghino decided that this spelling is 4 ‘impossible” and that the name should have been written 
41 Palaeoteuthis ” and hence was preoccupied by Palaeoteuthis D’Orbigny, 1847. On these grounds Ameghino sub¬ 
stituted “ Epanorthus .” But the spelling 44 Palaeothentes" was original, intentional, and ipso facto is correct in nomen¬ 
clature regardless of its etymology. Of course, it cannot be preoccupied by the quite different name 44 Palaeoteuthis ." 

* The status of this supposed genus is extremely dubious, and indeed this is true of most of the 14 supposed genera 
of fpalaeothentines that have been described as contemporaneous in the Santa Cruz beds. Proper generic criteria 
for this group have not yet been worked out, and the published data are inadequate in several cases. Perhaps these 
still more dubious genera should also be mentioned: t Essoprion Ameghino, 1891; t Halmaselus Ameghino, 1891; 
\Pichipilus Ameghino, 1890. ^Tideus Ameghino, 1890 (nec Tydeus Koch, 1842) **t Mannodon Ameghino, 1893. All 
L. Mioc.; S.A. These are all really notnina vana at present. 
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1916.] Pleist.-R.; Aus. R.; New Guinea. “Dormouse 
opossums.” 

Gymnobelideus McCoy, 1867. R.; Aus. Leadbeater’s “opos¬ 
sum.” 

Petaurus Shaw, 1791. Pleist.-R.; Aus. R.; New Guinea. Flying 
“opossums,” gliders. 

f Palaeopetaurus Broom, 1895. Pleist.; Aus. 

Dactylopsila Gray, 1858. [Including Dactylonax Thomas, 1910.] 
R.; New Guinea, Aus. Striped “opossums.” 

Wyulda Alexander, 1919. R.; Aus. 

Spilocuscus Gray, 1862. R.; Aus. 

Subfam. Tarsipedinae Thomas, 1888, p. 130. R.; Aus. 

Tarsipes Gervais and Verreaux, 1842. R.; Aus. Long-snouted 
phalanger. 

Subfam. Phascolarctinae Thomas, 1888, p. 209 (= Phascolarctidae 
Owen, 1839, p. 19; Koalidae Burnett, 1830a, p. 351). 
Pleist.-R.; Aus. 

Phascolarctos De Blainville, 1816 (= Koala Burnett, 1830). 

Pleist.-R.; Aus. Koala, native “bear,” native “sloth.” 
Pseudocheirus Ogilby, 1837. [Including Pseudochirops Matschie, 
1915; Hemibelideus Collett, 1884; Petropseudes Thomas, 
1923.] Pleist.-R.; Aus. R.; New Guinea. Ring-tailed 
“opossums.” 

Schoinobates Lesson, 1842 (= Petaurista Waterhouse, 1846, nec 
Link, 1795; Petauroides Thomas, 1888). R.; Aus. Gliders, 
flying phalangers, great flying phalangers. 

fSubfam. Burramyinae Broom, 1898, p. 63. Pleist.; Aus. 
f Burramys Broom, 1895. Pleist.; Aus. 

fFam. Thylacoleonidae Gill, 1872, p. 26 (= fThylacoleontidae Cope, 
1889c, p. 876). Pleist.; Aus. 
t Thylacoleo Owen, 1859. Pleist.; Aus. 

Fam. Phascolomidae Bonaparte, 1845, p. 6 (= Phascolomyda Goldfuss, 
1820, pp. xxii, 444; Phascolomyidae Owen, 1839, p. 19). 
Pleist.-R.; Aus. Wombats, 
t Phascolonus Owen, 1872. Pleist.; Aus. 

Phascolomis Geoffroy, 1803 ( —Vombatus Geoffroy, 1803). 

Pleist.-R.; Aus. Common wombat. 

Lasiorhinus Gray, 1863. R.; Aus. Hairy-nosed wombat. 
Wombatula Iredale and Troughton, 1934. R.; Aus. Queensland 
wombat. 

Fam. Macropodidae Owen, 1839, p. 19 ( = Macropidae Gray, 1821, p. 

308; Halmaturidae Bonaparte, 1831, p. 8). [Including 
Potoridae Gray, 1821, p. 308; Hypsiprimnodontidae 
Collett, 1887, p. 906; and others.] Pleist.-R.; Aus. 

Subfam. Macropodinae Thomas, 1888, p. 10. Pleist.-R.; Aus. Kan¬ 
garoos and wallabies, 
t Procoptodon Owen, 1873. Pleist.; Aus. 
t Sthenurus Owen, 1873. Pleist.; Aus. 
t Palorchesles Owen, 1873. Pleist.; Aus. 
fj Brachalletes De Vis, 1883. Pleist.; Aus. 
t Synaptodon De Vis, 1889. Pleist.; Aus. 

Lagorchestes Gould, 1841. [Including Lagostrophus Thomas, 
1886.] R.;Aus. “Hare” wallabies. 
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Petrogale Gray, 1837. [Including Peradorcus Thomas, 1904.] 
Pleist.-R.; Aus. Rock wallabies. 

Onychogalea Gray, 1841 (generally but incorrectly written 
Onychogale). R.; Aus. Silky wallabies, nail-tailed wal¬ 
labies. 

Thylogale Gray, 1837. Pleist.-R.; Aus. R.; New Guinea. Scrub 
wallabies, padamelons. 

Protemnodon Owen, 1873 (= Halmaturus , auct.; Wallabia , auct.). 
Pleist.—R.; Aus. R.; S.E. New Guinea. Large wallabies. 

Macropus Shaw, 1790 (= Halmaturus Illiger, 1811). [Including 
Osphranter Gould, 1842; Megaleia Gistel, 1848. 1 ] Pleist.-R.; 
Aus. R.; New Guinea. Red and gray kangaroos, wallaroos, 
euros, wallabies, scrub wallabies, padamelons, etc. 

Setonyx Lesson, 1842. R.; Aus. Short-tailed wallaby. 

Dendrolagus Muller, 1839. R.; Aus., New Guinea. Tree kan¬ 
garoo. 

Dorcopsis Schlegel and Muller, 1842. R.; New Guinea. 

Subfam. Potoroinae Trouessart, 1898b, p. 1195 ( = Potoridae Gray, 
1821, p. 308). [Including Bettongiinae Bensley, 1903, p. 
143.] Pleist.-R.; Aus. “Rat” kangaroos, “jerboa” kan¬ 
garoos. 

Bettongia Gray, 1837. Pleist.-R.; Aus. Bettongs, tungoos, 
squeakers, “jerboa” kangaroos, brush-tailed “rat” kanga¬ 
roos, etc. 

Aepyprymnus Garrod, 1875. Pleist.-R.; Aus. Large “rat” kan¬ 
garoo, rufous “rat” kangaroo. 

Caloprymnus Thomas, 1888. R.; Aus. Plain “rat” kangaroo. 

Potorous Desmarest, 1804. Pleist.-R.; Aus. Potoroos, common 
“rat” kangaroos. 

t Propleopus Longman, 1924 ( — Triclis De Vis, 1889, nec Loew, 
1851). Pleist.;Aus. 

Hypsiprymnodon Ramsay, 1876. R.; Aus. Musk kangaroo, 

Australian “muskrat.” 

fFam. Diprotodontidae Gill, 1872, p. 26. [Including fNototheriidae 
Lydekker, 1887, p. 161.] Pleist.; Aus. 

t Diprotodon Owen, 1838. Pleist.; Aus. 

f Euryzygoma Longman, 1921. Pleist.; Aus. 

ifNototherium Owen, 1845. Pleist.; Aus. 

\Euowenia De Vis, 1891 ( = \Owenia De Vis, 1888, nec Presch, 
1847). Pleist.; Aus. 

t Sthenomerus De Vis, 1883. Pleist.; Aus. 

t Zygomaturus Owen, 1858 (or Macleay, 1857). 2 Pleist.; Aus. 

?MARSUPIALIA incertae sedis: 

\Argyrolagus Ameghino, 1904. Plioc.; S.A. 

Infraclass EUTHERIA Gill, 1872, p. I s (=Monodelphia De Blainville, 1816, p. 109; Pla- 

centaria Fleming, 1822, p. 169; Placentalia Owen, 1837, 
p. 903). 


1 Macropus (< Osphranter ) includes the wallaroos, Macropus ( Megaleia ) the red kangaroos, and Macropus {Macro- 
Pus) the gray kangaroos. 

1 Macleay is said to have published the name in a newspaper, and it is not known whether he really established 
a genus or not. Owen characterized it properly. 

* Huxley, 1880, p. 657, more nearly in the sense here adopted; see p. 164, this paper. 
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Cohort UNGUICULATA Linnaeus, 1766, p. 21. 

Order INSECTIVORA Bowdich, 1821, pp. 24, 31. 

tSuperfam. Deltatheridioidea Simpson, 1931a, p. 268. 

fFam. Deltatheridiidae Gregory and Simpson, 1926, p. 6. U. Cretac.; 
As. L. Paleoc.-M. Eoc.; N.A. 
fSubfam. Deltatheridiinae, new. U. Cretac.; As. 

t Deltatheriiium Gregory and Simpson, 1926. U. Cretac.; As. 
t Deltatheroides Gregory and Simpson, 1926. U. Cretac.; As. 
t Hyotheridium Gregory and Simpson, 1926. U. Cretac.; As. 
fSubfam. Didelphodontinae Matthew, 1918, p. 571. L. Paleoc.-Eoc.; 
N.A. 

f Puercolestes Reynolds, 1936. L. Paleoc.; N.A. 
t Gelastops Simpson, 1935. M. Paleoc.; N.A. 
t Didelphodus Cope, 1882. L. Eoc.; N.A. 
t Phenacops Matthew, 1909. M. Eoc.; N.A. 

Superfam. Tenrecoidea Simpson, 1931a, p. 268 (=* Centetoidea Gill, 1872, 
p. 19; with Chrysochloroidea=Zalambdodonta Gill, 1884, 

p. 120). 

fFam. Palaeoryctidae Simpson, 1931a, p. 268. M. Paleoc.; N.A. 

t Palaeoryctes Matthew, 1913. M. Paleoc.; N.A. 

Fam. Solenodontidae Dobson, 1882, p. 87. L.-M. Olig.; N.A. R.; W. 
Indies. 

fSubfam. Apternodontinae Matthew, 1910a, p. 35. Olig.; N.A. 

\Apternodus Matthew, 1903. L.-M. Olig.; N.A. 

Subfam. Solenodontinae Gill, 1872, p. 19. L. Olig.; N.A. R.; W. Indies, 
f Micropternodus Matthew, 1903. L. Olig.; N.A. 

\ciinopternodus Clark, 1937 ( = f Clinodon Clark, 1936, nec 
Regan, 1920). L. Olig.; N.A. 

Solenodon Brandt, 1833. [Including Atopogale Cabrera, 1925.] 
R.; W. Indies (Cuba, Haiti). Alamiqui. 

Fam. Tenrecidae Gray, 1821, p. 301 (= Centetidae Murray, 1866, pp. xiv, 
232; Centetina Bonaparte, 1838, p. 111). [Including Ory- 
zoryctidae Gill, 1882, p. 120.] Pleist.-R.; Madagascar. 
Subfam. Tenrecinae Cabrera, 1925, pp. 183,191 (== Centetinae Murray, 
1866, p. 319 1 ; and most other authors). Pleist.-R.; Mada¬ 
gascar. 

Tenrec Lacepede, 1799 (— Centetes Uliger, 1811). R.; Madagas¬ 
car. Tenrec. 

Setifer Froriep, 1806 ( =EricuIus Geoffroy, 1837). R.; Madagas¬ 
car. “Hedgehog” tenrec. 

Hemicentetes Mivart, 1871. R.; Madagascar. Streaked tenrec. 
Dasogale Grandidier, 1928. R.; Madagascar. 

Echinops Martin, 1838. R.; Madagascar. 

Subfam. Oryzorictinae Dobson, 1882, p. 71. [Including Geogalinae 
Trouessart, 1879, p. 275.] Pleist.-R.; Madagascar. 
Oryzorictes Grandidier, 1870. [Including Nesoryctes Thomas, 
1918.] R.; Madagascar. Rice tenrec. 

Microgale Thomas, 1882. [Including Nesogale Thomas, 1918; 
Leptogale Thomas, 1918; Paramicrogale Grandidier and Pet¬ 
it, 1931.] R.; Madagascar. Long-tailed tenrec. 

Cryptogale Grandidier, 1928. R.; Madagascar. 

1 Credited to Pomel, 1848, but this spelling was not used by Pomel. 
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Limnogale Major, 1896. R.; Madagascar. 

Geogale Milne Edwards and Grandidier, 1872. R.; Madagascar. 
Fam. Potamogalidae Allman, 1865, p. 467. R.; Af. 

Potamogale Du Chaillu, 1860. R.; W. Af. Jes. 

Superfam. Chrysochloroidea Gregory, 1910, p. 267 (=Chrysochloridoidea 
Gill, 1872, p. 19). 

Fam. Chrysochloridae Mivart, 1868, p. 150 (—Chrysochlorina Gray, 
1825, p.335). R.; Af. 

Chrysochloris Lac6p£de, 1799. [Including Eremitalpa Roberts, 
1924; Chrysotricha Broom, 1907 •, Huetia Forcart, 1942.] R.; 
S. Af. Cape golden “mole." 

]Proamblysomus Broom, 1941. Pleist.; S. Af. 

Amblysomus Pomel, 1848. R.; S. Af. 

Chlorolalpa Roberts, 1924. Pleist.-R.; S. Af. 

Ckrysospalax Gill, 1883 (=Bematiscus Cope, 1892). R.; S. Af. 
Superfam. Erinaceoidea Gill, 1872, p. 18. 

fFam. Zalambdalestidae Gregory and Simpson, 1926, p. 14. U. Cretac.; 
As. 

f Zalambdalestes Gregory and Simpson, 1926. U. Cretac.; As. 
fFam. Leptictidae Gill, 1872, p. 19 (= jlctopsidae Schlosser, 1887, p. 

140). 1 [Including fAdapisoricidae Schlosser, 1887, p. 138.] 
U. Cretac.-01ig.; N.A. U. Paleoc.-Eoc.; Eu. 
t Gypsonictops Simpson, 1927. U. Cretac.; N.A. 
t Prodiacodon Matthew, 1929 ( = f Palaeolestes Matthew, 1918, 
nec De Vis, 1911). M. Paleoc.; N.A. 
t Acmeodon Matthew and Granger, 1921. M. Paleoc.; N.A. 
\Emperodon Simpson, 1935. M. Paleoc.; N.A. 
t Myrmecoboides Gidley, 1915. M. Paleoc.; N.A. 
fAdapisorex Lemoine, 1883. U. Paleoc.-L. Eoc.; Eu. 
t Diacodon Cope, 1875. U. Paleoc.-L. Eoc.; N.A. 
t Parictops Granger, 1910. L. Eoc.; N.A. 
f Protictops Peterson, 1934. U. Eoc. (or L. Olig.); N.A. 
f Ictops Leidy, 1868. [Including f Mesodectes Cope, 1875.] 
L.-M. Olig.; N.A. 

f Leptictis Leidy, 1868. M. Olig.; N.A. 

?fLeptictidae incertae sedis: 

f Xenacodon Matthew and Granger, 1921. U. Paleoc.; N.A. 
t Sespedectes Stock, 1935. U. Eoc,; N.A. 

Fam. Erinaceidae Bonaparte, 1838, p. Ill (= Erinacidae Gray, 1821, 
p. 300; Erinacini Fischer, 1817, p. 372). U. Eoc.-R.; Eu. 
Olig.-R.; As. L. Eoc.-L. Plioc.; N.A. R.; Af. Hedgehogs. 
Subfam. Echinosoricinae Cabrera, 1925, pp. 57, 58 (= Gymnurinae 
Gill, 1872, p. 19). U. Eoc.-U. Mioc.; Eu. L. Eoc.-L. 
Plioc.; N.A. R.; As. Hairy hedgehogs, 
f Entomolestes Matthew, 1909. L. Eoc.; N.A. 
f Proterixoides Stock, 1935. U. Eoc.; N.A. 

\Metacodon Clark, 1936. L.-M. Olig.; N.A. 

\Ankylodon Patterson and McGrew, 1937. M. Olig.; N.A. 
t Proterix Matthew, 1903. M. Olig.; N.A. 
f Brachyerix Matthew, 1933. U. Mioc.; N.A. 

\ Met echinus Matthew, 1929. L. Mioc.-L. Plioc.; N.A. 

1 Schlosser’s type is greatly preferable, but the name “Leptictidae” is older and is in customary use. 
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t Meterix Hall, 1929. L. Plioc.; N.A. 

f Neurogymnurus Filhol, 1877 (= ]Necrogymnurus Lydekker, 
1891; and most authors). U. Eoc.; Eu. 
t Lantanotherium Filhol, 1888 ( = f Lanthanotherium of most later 
authors). M. Mioc.; Eu. 

f Galerix Pomel, 1848. [Including f Parasorex Meyer, 1865.] 
U. Mioc.; Eu. 

\Pseudogalerix Gaillard, 1929. U. Mioc.; Eu. 

Echinosorex De Blainville, 1838 ( =*Gymnura Lesson, 1827, nec 
Kuhl, 1824). R.; S. As. Bulau. 

Hylomys Muller, 1839. R.; S.As. 

Podogymnura Mearns, 1905. R.; Philippines. 

Neotetracus Trouessart, 1909. R.; E.As. 

Subfam. Erinaceinae Gill, 1872, p. 18. Olig.-R.; Eu., As. U. Mioc.; 
?N.A. R.; Af. (True or spiny) hedgehogs. 
fTetracus Aymard, 1850. Olig.; Eu. 
t Palaeoerinaceus Filhol, 1879. U. Olig.-L. Mioc.; Eu. 
f Tupaiodon Matthew and Granger, 1924. Olig.; As. 
f Palaeoscaptor Matthew and Granger, 1924. Olig.; As. 
t Parvericius 1 Koerner, 1940. U. Mioc.; N.A. 

Aethechinus Thomas, 1918. R.; Af. Fikifa. 

Erinaceus Linnaeus, 1758. Mioc.-R.; Eu. Pleist.-R.; As. 

Hedgehog. 

Atderix Pomel, 1840. R.; Af. African hedgehog. 

Hemiechinus Fitzinger, 1866 ( =Ericius Sundevall, 1841, nec 
Tilesius, 1813). R.; As., N. Af. 

Paraechinus Trouessart, 1879. [Including Macroechinus Sa- 
tunin, 1907.] R.; S. As., N. Af. 

tFam. Dimylidae Schlosser, 1887, p. 103. U. Olig.-U. Mioc.; Eu. 
t Dimylus Meyer, 1846. U. Olig.-Mioc.; Eu. 
f Cordylodon Meyer, 1859. U. Olig.-L. Mioc.; Eu. 
t Plesiodimylus Gaillard, 1897. Mioc.; Eu. 
f Metacordylodon Schlosser, 1911. U. Mioc.; Eu. 

Superfam. Macroscelidoidea Gill, 1872, p. 19. 

Fam. Macroscelididae Mivart, 1868, p. 143 ( = Macroscelidina Bonaparte, 
1838, p. 113). [Including Rhynchocyonidae Gill, 1882, 
p. 119 = Rhynchocyoninae Gill, 1872, p. 19.] R.; Af. 

“Elephant shrews.” 

Macroscdides Smith, 1829. R.; Af. Common “elephant shrew.” 
Nasilio Thomas and Schwann, 1906. R.; S. Af., Cent. Af. 

Sakutopi, dengoli. 

Elephantulus Thomas and Schwann, 1906. R.; Af. 

Petrodromus Peters, 1846. R.; Cent. Af. 

Rhynchocyon Peters, 1847. [Including Rhinonax Thomas, 1918.] 
R.;E. Af. 

Superfam. Soricoidea Gill, 1872, p. 18. 

fFam. Nyctitheriidae Simpson, 1928b, p. 2. M. Paleoc.-M. Eoc.; N.A. 
L. Eoc.; Eu. 2 

t StUpnodon Simpson, 1935. M. Paleoc.; N.A. 

1 The author is uncertain that this genus belongs in the Erinaceinae. 

* The probable European member of this family has been called t Adapisoricidus Lemoine, 1885, but it is doubt¬ 
ful whether it really belongs to that poorly known and ill-defined genus, which is of most uncertain affinities. 
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t Protentomodon Simpson, 1928. U. Paleoc.; N.A. 
t Nyctitherium Marsh, 1872. L.-M. Eoc.; N.A. 

\Centetodon Marsh, 1872. M. Eoc.; N.A. 
f Myolestes Matthew, 1909. M. Eoc.; N.A. 

Fam. Soricidae Gray, 1821, p. 300 ( = Soricini Fischer, 1817, p. 372). 

L. Olig.-R.; Eu. M. Olig.-R.; N.A. L. Plioc.-R.; As. R.; 
Af. Shrews. 

Subfam. Soricinae Murray, 1866, p. 231 1 * * (—Sorexineae Lesson, 1842, 
p. 87). U. Eoc.-R.; Eu. L. Olig.-R.; N. A. L. Plioc.-R.; 
As. Red-toothed shrews, 
t Saturninia Stehlin, 1940. U. Eoc.; Eu. 

\Necrosorex Filhol, 1889. L. Olig.; Eu. 

f Domnina Cope, 1873 (= ^Protosorex Scott, 1895). L.—M. 

Olig.; N.A. 

f Heterosorex Gaillard, 1915. M. Mioc.; Eu. 

\Mystipterus Hall, 1930. L. Plioc.; N.A.* 

Sorex Linnaeus, 1758. [Including Neosorex Baird, 1857; Atop - 
hyrax Merriam, 1884.] ?L. Olig., L. Mioc.-R.; Eu. U. 

Plioc.-R.; N.A. R.; As. Common shrew. 

Microsorex Baird, 1877. Pleist.-R.; N.A. Pygmy shrew. 
Soriculus Blyth, 1855. [Including Chodsigoa Kashtchenko, 
1906.] R.; As. Oriental shrew. 

Neomys Kaup, 1829. R.; Eu., As. (Old World) water shrew. 
Blarina Gray, 1838. U. Plioc.-R.; N.A. Short-tailed shrew. 
Blarinella Thomas, 1911. L. Plioc., R.; E. As. 

Cryptotis Pomel, 1848. R.; N.A., northern S.A.* Little shrew. 
Notiosorex Baird, 1877. Pleist.-R.; N.A. Crawford shrew. 
Subfam. Crocidurinae Milne Edwards, 1868-1874, p. 256. U. Mioc.; 

N.A. U. Mioc.-R.; Eu. L. Plioc.-R.; As. R.; Af. White¬ 
toothed shrews. 

f Limnoecus Stirton, 1930. U. Mioc.; N.A. 

Crocidura Wagler, 1832. [Including Heliosorex Heller, 1910; 
etc.] U. Mioc.-R.; Eu. L. Plioc.-R.; As. R.; Af. House 
shrew, musk shrew. 

Praesorex Thomas, 1913. R.; W. Af. 

Suncus Ehrenberg, 1832 ( = Pachyura S61ys-Longchamps, 1839). 

R.; Eu., Af., As. 4 Thick-tailed shrew. 

Feroculus Kelaart, 1852. R.; Ceylon. 

Solisorex Thomas, 1924. R.; Ceylon. 

Sylvisorex Thomas, 1904. R.; Af. Forest shrew. 

Myosorex Gray, 1838. R.; S. Af. “Mouse” shrew. 

Surdisorex Thomas, 1906. R.; E. Af. 

Diplomesodon Brandt, 1853. R.; As. 

Anourosorex Milne Edwards, 1870.* L. Plioc., R.; As. Short¬ 
tailed shrew, “mole” shrew. 

Chimarrogale Anderson, 1877. [Including Crossogale Thomas, 
1921.] R.;As. Asiatic water shrew. 

1 Credited to Pomel, 1848, by Murray, p. 319, but this spelling is not used by Pomel. 

1 Described as a bat, but a soricid according to a note by Patterson and McGrew, 1937. 

* The only insectivore of South America and an obviously recently immigrant North American marginal form, 
not a true Neotropical animal. 

4 The smallest living mammal belongs to this genus. 

• Not “ Anurosorex” as usually spelled. 
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Nectogale Milne Edwards, 1870. R.; As. Tibetan water shrew, 
web-footed shrew. 

Subfam. Scutisoricinae Allen, 1917, p. 781. R.; Af. Armored shrew. 
Scutisorex Thomas, 1913. R.; Af. Armored shrew. 

Fam. Talpidae Gray, 1825, p. 335 ( = Talpini Fischer, 1817, p. 372). 

[Including Scalopidae Cope, 1889c, p. 876; Myogalidae 
Milne Edwards, 1868-1874, pp. 267, 272 = Myaladae Gray, 
1821, p. 300.] U. Eoc.-R.; Eu. U. Olig.-R.; N.A. R.;As. 
Moles. 

Subfam. Uropsilinae Thomas, 1912, p. 397. R.; As. “Shrew” moles. 

Uropsilus Milne Edwards, 1871. [Including Rhynchonax 
Thomas, 1911.] R.;As. “Shrew” mole. 

Nasillus Thomas, 1911. R.; E. As. 

Subfam. Desmaninae Thomas, 1912, p. 397 ( = Myogalina Bonaparte, 
1845, p. 5; Myaladae Gray, 1821, p. 300, sensu stricto ). 
U. Mioc.-R.; Eu. R.; As. Desmans, etc. 
t My galea Schreuder, 1940. U. Mioc.; Eu. 
f Mygalinia Schreuder, 1940. L. Plioc.; Eu. 

Desmana Guldenstadt, 1777 ( = My gale Cuvier, 1800; Myogaie 
Brandt, 1836). L. Plioc.-R.; Eu. R.; As. Desman, water 
mole. 

Galemys Kaup, 1829. R.; Eu. Almizilero. 

Subfam. Talpinae Murray, 1866, p. 319. 1 U. Eoc.-R.; Eu. R.; As. 
PM.-U. Mioc.; ?N.A. Old World moles. 
\Amphidozoihtrium Filhol, 1876. U. Eoc.; Eu. 
t Geotrypus Pomel, 1848. M. Olig.; Eu. 
t Proscapanus Gaillard, 1899. Mioc.; Eu. 

Talpa Linnaeus, 1758. Mioc.-R.; Eu. ?M.-U. Mioc.; ?N.A. 

R.; As. Common (Old World) mole. 

Mogera Pomel, 1848. R.; E. As. 

Parascaptor Gill, 1875. R.; S. As. 

Scaptochirus Milne Edwards, 1867. R.; As. 

Subfam. Scalopinae Thomas, 1912, p. 397 (=Scalopidae Cope, 1889c, 
p. 876). U. Olig.-R.; N.A. R.; E. As. ?M. Mioc.; ?Eu. 
American moles, etc. 

t Proscalops Matthew, 1901. U. Olig.-L. Mioc.; N.A. 

Scaptonyx Milne Edwards, 1871. PM. Mioc.; PEu. R.; E. As. 
Dymecodon True, 1886. R.; Japan. 

Neurotrichus Gunther, 1880. R.; N.A. (American) “shrew” 

mole. 

Uroirichus Temminck, 1838-1839. R.; Japan. 

Scapanulus Thomas, 1912. R.; E. As. 

Parascalops True, 1894. Pleist.-R.; N.A. Hairy-tailed mole, 
t Hesperoscalops Hibbard, 1941. U. Plioc.; N.A. 

Scapanus Pomel, 1848. Pleist.-R.; N.A. Western (American) 
mole. 

Scalopus Geoffroy, 1803 (=* Scalops Illiger, 1811). Plioc.-R.; 
N.A. Eastern (American) mole. 

Subfam. Condylurinae Thomas, 1912, p. 397. R.; N.A. 

Condylura Illiger, 1811. R.; N.A. Star-nosed mole. 

1 Credited to Pomel, 1848, by Murray, but this spelling is not used by Pomel. 
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PTalpidae incertae sedis: 

\Scaptogale Trouessart, 1897 ( = f Echinogale Pomel, 1848, nec 
Wagner, 1841). L. Mioc.; Eu. 

fFam. Nesophontidae Anthony, 1916, p. 728. Pleist. or R.; W. Indies. 

f Nesophontes Anthony, 1916. Pleist. or R.; W. Indies (Puerto 
Rico, Cuba). 

fSuperfam. Pantolestoidea Cope, 1887b, p. 378. 

fFam. Pantolestidae Cope, 1884d, p. 719. M. Paleoc.-M. Eoc.; N.A. 

L. Eoc.; Eu. 

fSubfam. Pantolestinae Simpson, 1937a, p. 121. M. Paleoc.-M. Eoc.; 
N.A. L. Eoc.jEu. 

\Bessoecetor Simpson, 1936. M.-U. Paleoc.; N.A. 
t Propalaeosinopa Simpson, 1927. U. Paleoc.; N.A. 
f Palaeosinopa Matthew, 1901. L. Eoc.; N.A., Eu. 
t Pantolestes Cope, 1872. M. Eoc.; N.A. 
fSubfam. Pentacodontinae Simpson, 1937a, p. 123. L.-?U. Paleoc.; 
N.A. 

\Pmtacodon Scott, 1892. M. Paleoc.; N.A. 

\Aphronorus Simpson, 1935. M. Paleoc.; N.A. 
fSuperfam. Mixodectoidea, new name (= fMixodectoidae Hay, 1930, p. 
445). M. Paleoc.-U. Eoc.; NT.A. 

fFam. Mixodectidae Cope, 1883a, p. 80. [Including fMicrosyopsidae 
Osborn, 1892, p. 101.] M. Paleoc.-U. Eoc.; N.A. 
f Mixodcctes Cope, 1883. M. Paleoc.; N.A. 
f Indrodon Cope, 1884. M. Paleoc.; N.A. 
f Eudaemonema Simpson, 1935. M. Paleoc.; N.A. 
fj Dracontolesles Gazin, 1941. M. Paleoc.; N.A. 
f Elpidophorus Simpson, 1927. M.-U. Paleoc.; N.A. 
f Cynodontomys Cope, 1882. L. Eoc.; N.A. 

\Microsyops Leidy, 1872. M. Eoc.; N.A. 
f Craseops Stock, 1934. U. Eoc.; N.A. 

?INSECTIVORA, familiae incertae sedis: 

fFam. Picrodontidae Simpson, 1937a, p. 134. M.-U. Paleoc.; N.A. 

^Picrodus Douglass, 1908 (= f Megopterna Douglass, 1908). 

M. Paleoc.; N.A. 

f Zanycteris Matthew, 1917. U. Paleoc.; N.A. 
fFam. Apheliscidae Matthew, 1918, p. 592. U. Paleoc.-L. Eoc.; N.A. 

f Apheliscus Cope, 1875. U. Paleoc.-L. Eoc.; N.A. 
fFam. Necrolestidae Ameghino, 1894, p. 259. L. Mioc.; S.A. 
f Necrolestes Ameghino, 1891. L. Mioc.; S.A. 

?INSECTIVORA, genera incertae sedis: 

\Adapisoriculus Lemoine, 1885. U. Paleoc.; Eu. 
f Praolestes Matthew, Granger, and Simpson, 1929. U. Paleoc.; 
As. 

f Pseudictops Matthew, Granger, and Simpson, 1929. U. Paleoc.; 
As. 

f Unuchinia Simpson, 1937 ( — fApator Simpson, 1936, nec 
Semenow, 1898). U. Paleoc.; N.A. 

\Arctoryctes Matthew, 1907. L. Mioc.; N.A. 
f Geolabis Cope, 1884. M. Olig.; N.A. 

Order DERMOPTERA Illiger, 1811, p. 116. 

fFam. Plagiomenidae Matthew, 1918, p. 598. U. Paleoc.-L. Eoc.; N.A. 
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IfPlanetetherium Simpson, 1928. U. Paleoc.; N.A. 
t Plagiomene Matthew, 1918. L. Eoc.; N.A. 

Fam. Cynocephalidae, new name (= Galeopithecidae Gray, 1821, p. 300, 
nec Cynocephalidae Ameghino, 1889, p. 893). 1 R.; As. 
Cynocephalus Boddaert, 1768 (= Galeopithecus Pallas, 1780; nec 
Cynocephalus Cuvier and Geoffroy, 1795). [Including Gale - 
oplerus Thomas, 1908.] R.; As. Colugo, caguan, kubuk, 
“flying lemur.” 

Order CHIROPTERA Blumenbach, 1779, pp. 58, 74. Bats. 

Suborder MEGACHIROPTERA Dobson, 1875, p. 346 ( = Frugivora Gill, 1872, 
p. 18; Fructivorae Gray, 1821, p. 299). 01ig.;Eu. R.;As., 
Aus., Pacific, Af. Fruit-eating bats. 

Fam. Pteropidae Gray, 1821, p. 299 (or Pteropodidae Bonaparte, 1838, 
p. 111). [Including Cephalotidae Gray, 1821, p. 299.] 
Olig.; Eu. R.; As., Aus., Pacific, Af. 
fSubfam. Archaeopteropodinae, new. Olig.; Eu. 

IfArchaeopteropus Meschinelli, 1902. M. Olig.; Italy. 

Subfam. Pteropinae Trouessart, 1897, p. 77 (or Pteropodinae Flower 
and Lydekker, 1891, p. 650). R.; As., Aus., Pacific, Af. 
Cynopterus Cuvier, 1825. [Including Niadius Miller, 1906; 
Thoopterus Matschie, 1899; Chironax Andersen, 1912; 
Dyacopterus Andersen, 1912; Penthetor Andersen, 1912.] 

R. ; S. As., E. Indies. Short-nosed fruit bats. 

Sphaerias Miller, 1906. R.; Burma. 

Ptenochirus Peters, 1861. [Including Megaerops Peters, 1865 
= Megaera Temminck, 1841, nec Wagler, 1830.] R.; E. 

Indies. 

Balionycteris Matschie, 1899. R.; Borneo. 

Rousettus Gray, 1821 (= Cynonycteris Peters, 1852). [Including 
Pterocyon Peters, 1861; Myonycteris Matschie, 1899.] R.; 
Af., S. As., W. Pacific. Dog bats, rousette bats. 

Pteropus Brisson, 1762. [Including Acerodon Jourdan, 1837; 
Desmalopex Miller, 1907; Pteralopex Thomas, 1888; Seri- 
conycteris Matschie, 1899; Eunycteris Matschie, 1899; 
Spectrum Matschie, 1899.] R.; Madagascar, S. As., Aus., 

S. and W. Pacific. Flying “foxes.” 

Boneia Jentink, 1879. R.; Celebes. 

Styloctenium Matschie, 1899. R.; Celebes. 

Dobsonia Palmer, 1898 (= Hypoderma Geoffroy, 1828, nec 
Latreille, 1825). R.; S.W. Pacific. Bare-backed fruit bat. 
Epomophorus Bennett, 1836. [Including Epomops Gray, 1860; 
Hypsignathus Allen, 1861; Scotonycteris Matschie, 1894; 
Micropteropus Matschie, 1899; Nanonycteris Matschie, 
1899; Plerotes Andersen, 1912.] R.; Af. Epauleted fruit 
bats. 

Casinycteris Thomas, 1910. R.; Af. 

Eidolon Rafinesque, 1815. R.; Af., As. Yellow-haired fruit bats. 
Subfam. Macroglossinae Trouessart, 1897, p. 89 (=*Kiodontinae 
Palmer, 1898, p. Ill; Carponycterinae Flower and Lydek¬ 
ker, 1891, p. 659; Macroglossi Dobson, 1875, p. 346). 
R.; As., Af., Aus., Pacific. 

1 Axneghino*8 family was based on Cynocephalus Cuvier and Geoffroy, 1795, a genus of baboons, not on Cyno- 
cepholus BoddaSrt, 1768. 
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Eonycteris Dobson, 1873. R.; S. As., E. Indies. 

Callinycteris Jentink, 1889. R.; Celebes. 

Macroglossus Schinz, 1824, nec Macroglossum Scopoli, 1777 1 
(=*Kiodotus Blyth, 1840; Carponycteris Lydekker, 1891). 
[Including Odontonycieris Jentink, 1902; Syconycteris Mat- 
schie, 1899.] R.; S. As., Aus., W. Pacific. Long-tongued 
fruit bats. 

Megaloglossus Pagenstecher, 1885, nec Megaglossa Rondani, 
1865 ( = Trygenycteris Lydekker, 1891). R.; W. Af. 

Melonycteris Dobson, 1877. R.; W. Pacific. 

Nesonycteris Thomas, 1887. R.; Solomons. 

Notopteris Gray, 1859. R.; W. Pacific. 

Subfam. Nyctimeninae Miller, 1907, p. 75 2 (= Cephalotidae Gray, 
1821, p. 299). R.; Aus., E. Indies. 

Nyctimene Borkhausen, 1797 (= Nyctymene Bechstein, 1800; 
Cephalotes Geoffroy, 1810; Harpyia Illiger, 1811). R.; E. 
Indies, Aus. Tube-nosed fruit bats. 

Subfam. Harpyionycterinae Miller, 1907, p. 77. R.; Philippines. 

Harpyionycteris Thomas, 1896. R.; Philippines. Harpy bat. 

Suborder MICROCHIROPTERA Dobson, 1875, p. 346 ( = Animalivora Gill, 
1872, p. 16; Chiroptera Insectivorae Gray, 1821, p. 299). 

Superfam. Emballonuroidea Weber, 1928, pp. xiv, 154. 

Fam. Rhinopomatidae Dobson, 1872, p. 221 ( = Rhinopomina Bonaparte, 
1838, p. 112). R.; N. Af., S. As. 

Rhinopoma Geoffroy, 1813. R.; N. Af., S. As. Mouse-tailed 
bats. 

Fam. Emballonuridae Dobson, 1875, p. 349 (— Emballonurina Gervais, 
1855, p. 62, note). Eoc. or Olig.; Eu. R.; tropics except 
Aus. and New Zealand. 

Subfam. Emballonurinae Flower and Lydekker, 1891, p. 666 ( = Em¬ 
ballonurina Gray, 1866b, p. 92). Eoc. or Olig.; Eu. R.; 
tropics. 

t Vespertiliavus Schlosser, 1887. U. Eoc. or L. Olig.; Eu. 

Emballonura Temminck, 1838. R.; Madagascar, S. As., S. 
Pacific. Sheath-tailed bats. 

Coleura Peters, 1867. R.; E. Af. 

Rhynchonycteris Peters, 1867, nec Rhinchonycteris Tschudi, 
1844r-1846 ( =Proboscidea Spix, 1823, nec Brugifere, 1791; 
Rhynchiscus Miller, 1907). R.; tropical A. Proboscis 

bats. 

Saccopteryx Illiger, 1811. [Including Comma Peters, 1867; 
Peropteryx Peters, 1867; Peronymus Peters, 1868; Cen- 
tronycteris Gray, 1838; Balantiopteryx Peters, 1867. 8 ] R.; 

tropical A. Sac-winged or pouch-winged bats. 

1 This has been generally recognized as constituting preoccupation, and Kiodotus is usually used, but the Rules 
(Article 36) are specific on the point involved and make Macroglossus surely valid. The same rule makes Megaloglossus 
valid in place of the more usual Trygenycteris . 

* Spelled “Nyctymeninae” by Miller. 

* As in many other cases, but to an exaggerated degree, I here unite a number of units almost universally .called 
genera by modem mammalogists. They are, however, manifestly and closely allied, cover less morphologic range 
than do many genera, and include so few species that generic separation has no practical value. This seems an 
obvious case, one of many, in which subgeneric rank has everything to be said for it, both as better representing the 
real situation and as practically more convenient to everyone but the Saccopteryx specialist. 
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Drepanycteris Thomas, 1920. R.; S.A. 

Myropteryx Miller, 1906. R.; S.A. 

Taphozous Geoffroy, 1813. [Including Saccolaimus Lesson, 
1842 — Tapkonycteris Dobson, 1875; Liponycteris Thomas, 
1922.] R.; Af., S. As., Aus. Tomb bats. 

Subfam. Diclidurinae Miller, 1907, p. 94 (= Diclidurina Gray, 1866b, 
p. 92). R.; tropical A. 

Diclidurus Maximilian, 1820. R.; tropical A. White bat, ghost 
bat. 

Fam. Noctilionidae Gray, 1821, p. 299. R.; tropical A. 

Noctilio Linnaeus, 1776. [Including Dirias Miller, 1904.] R.; 
tropical A. Hare-lipped bat, mastiff bat. 

Superfam. Rhinolophoidea Weber, 1928, p. 152. 

Fam. Nycteridae Dobson, 1875, p. 347 ( = Nycterina van der Hoeven, 
1855, p. 1028, fide Palmer, 1904, p. 757). R.; Af., Malaya. 

Nycteris Geoffroy and Cuvier, 1795 (== Petalia Gray, 1838). 1 
R.; Af., Malaya. Hispid bats, hollow-faced bats. 

Fam. Megadermatidae Allen, 1864, p. 1 (= Megadermidae Gill, 1872, 
p. 17). Eoc. or Olig.-Mioc.; Eu. R.; tropical Af., As., 
Aus. 

f Necromantis Weithofer, 1887, nec Necromantes Gistel, 1848 
( = t Necronycteris Palmer, 1903). U. Eoc. or L. Olig.; Eu. 

t Miomegaderma Gaillard, 1929. M. Mioc.; Eu. 

Megaderma Geoffroy, 1810. [Including Lyroderma Peters, 
l&12=Eucheira Hodgson, 1847, nec Westwood, 1836; Car - 
dioderma Peters, 1873.] R.;S. As. False vampires. 

Macroderma Miller, 1906. R.; Aus. 

Lavia Gray, 1838. R.; tropical Af. Yellow-winged bat. 

Fam. Rhinolophidae Bell, 1836, p. 599 (= Rhinolophina Gray, 1825, 
p. 338). U. Eoc.-R.; Eu. R.; As., Aus. 

f Palaeonycteris Pomel, 1854. U. Olig.; Eu. 

Rhinolophus Lac6pfcde, 1799. U. Eoc.-R.; Eu. R.; As., Aus. 
Horseshoe bats. 

Fam. Hipposideridae Miller, 1907, p. 109. Eoc.-Olig., ?Mioc.; Eu. R.; 
tropical Old World. 

fSubfam. Palaeophyllophorinae Revilliod, 1917a-1922, p. 41. Eoc.- 
?Mioc.; Eu. 

f Palaeophyllophora Revilliod, 1917. U. Eoc.—L. Olig.; Eu. 

t Paraphyllophora Revilliod, 1922. U. Eoc. or L. Olig.; PMioc.; 
Eu. 

Subfam. Hipposiderinae Flower and Lydekker, 1891, p. 657. Eoc.- 
Olig., PMioc.; Eu. R.; tropical Old World. 

^Pseudorhinolophus Schlosser, 1887. M. Eoc.-L. Olig., PMioc.; 
Eu. 

Hipposideros Gray, 1831 (= Phyllorhina Bonaparte, 1837). 
[Including Anthops Thomas, 1888.] R. ; tropical Old World. 
(Old World) leaf-nosed bats, cyclops bats, horseshoe bats. 

1 Nycteris Geoffroy and Cuvier, 1795, was a nomen nudum. According to the Rules, then, the correct name of 
this genus would be Petalia Gray, 1838. Nycteris would then date from Borkhausen, 1797, and would not be this 
genus but the same as Lasiurus Gray, 1831. Miller (subsequent to 1907) and some others followed this revised 
nomenclature, but the Commission eventually suspended the Rules (Opinion 111) and made Nycteris and Lasiurus 
valid names as used by Miller in 1907 and as given here. 
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Asellia Gray, 1838. R.; N.E. Af., S.E. As. Trident bats. 

Coelops Blyth, 1848 (« Chilophytta Miller, 1910). R.; S. As. 

Cloeotis Thomas, 1901. R.; E. Af. 

Rhinonicteris Gray, 1847. R.; Aus. 

Triaenops Dobson, 1871. R.; E. Af., Madagascar, Persia. 

Superfam. Phyllostomatoidea Weber, 1928, pp. xiv, 153. 

Fam. Phyllostomatidae Coues and Yarrow, 1875, p. 80 ( * Phyllostomidae 
Waterhouse, 1839c, p. 1; Phyllostomina Gray, 1825, p. 
338). R.; N.A., S.A. 

Subfam. Chilonycteriinae Flower and Lydekker, 1891, p. 672 ( = Mor- 
mopida Koch, 1862-1863, p. 358; Lobostominae Dobson, 
1875, p. 350). R.; tropical A. 

Chilonycteris Gray, 1839 (=j Lobostoma Gundlach, 1840). R.; 

tropical A. Leaf-lipped bat. 

Pteronotus Gray, 1838. R.; tropical A. Naked-backed bat. 

Mormoops Leach, 1821. R.; tropical A. (to Texas). Cinnamon 
bat. 

Subfam. Phyllostomatinae Flower and Lydekker, 1891, p. 673 ( = phyl- 
lostomines Gill, 1884, p. 173; Phyllostominae “Gill” 
Miller, 1907, p. 122; Phyllostomineae Lesson, 1842, p. 30). 
R.; tropical A. 

Micronycteris Gray, 1866 (= Schizostoma Gervais, 1856, nec 
Brown, 1835). [Including Xenoctenes Miller, 1907; G/y- 
phonycteris Thomas, 1896.] R.; tropical A. 

Macrotus Gray, 1843, nec Macrotis Reid, 1837 (= Otopterus 
Lydekker, 1891). R.; southern N.A., W. Indies. American 
leaf-nosed bats. 

Lonchorhitia Tomes, 1863. R.; northern S.A., W. Indies. Long¬ 
eared bat. 

Macrophyllum Gray, 1838, nec Macrophylla Hope, 1837 (= Doli- 
chopkyllum Lydekker, 1891). R.; Brazil. 

Tonatia Gray, 1827 ( *=Lophostoma D’Orbigny, 1836). R.; 

tropical A. 

Minton Gray, 1847. [Including Anthorhina Lydekker, 1891.J 
R.; tropical A. 

Phyllostomus Lac6pfcde, 1799. R.; tropical A. Javelin bat, spear¬ 
nosed bat. 

Phylloderma Peters, 1865, R.; Guiana. 

Trachops Gray, 1847. R.; tropical A. 

Chrotopterus Peters, 1865. R.; tropical A. 

Vampyrum Rafinesque, 1815 (= Vampyrus Leach, 1821). R.; 
tropical A. Spear-nosed bat, “vampire.” 1 

Subfam. Glossophaginae Gill, 1872, p. 17 ( = Glossophagina Bonaparte, 
1845, p. 5). R.; tropical A. 

Glossophago Geoffroy, 1818. R.; tropical A. Long-tongued 

“vampire.” 

Lonchophylla Thomas, 1903. R.; tropical S.A. 

Monophyllus Leach, 1821. R.; W. Indies. 

Lonchoglossa Peters, 1818. [Including Anoura Gray, 1838.] R.; 
tropical A. 

1 Not the blood-lapping vampire of fact. Several bats of this family are called ‘Vampires” and often believed to 
be such, but only Desmodus and DipkyUa are true vampires in the sense of living exclusively on blood. 
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Choeronycteris Tschudi, 1844. [Including Hylonycteris Thomas, 
1903.] R.; tropical A. (to Arizona). 

Leptonycteris Lydekker, 1891 (= Ischnoglossa De Saussure, 1860, 
nec Kraatz, 1856). R.; Cent. A. (and Curasao). 

Lichonycteris Thomas, 1895. R.; Cent. A., Guiana. 

Subfam. Carolliinae Miller, 1924, p. 53 ( = Hemiderminae Miller, 1907, 
p. 144). R.; tropical A. 

Carollia Gray, 1838, nec Carolia Cantraine, 1837 ( *=Hemiderma 
Gervais, 1855). R.; tropical A. Short-tailed bat. 

Rhinophylla Peters, 1865. R.; tropical S.A. 

Subfam. Stumirinae Miller, 1907, p. 38. R.; tropical A. 

Sturnira Gray, 1842. R.; tropical A. 

Subfam. Stenoderminae Gill, 1872, p. 17 (=Stenodermina Gervais, 
1855,p.33; Centurioninae Rehn, 1901,p.296). R.;tropicalA. 

Brachyphylla Gray, 1834. R.; Antilles. Cavern leaf-nosed bat. 

Uroderma Peters, 1865. R.; tropical A. Yellow-eared bat. 

Vampyrops Peters, 1865 (= Platyrhinus De Saussure, 1860, nec 
Clairville, 1798). [Including Vatnpyrodes Thomas, 1900; 
Vampyressa Thomas, 1900; Vampyriscus Thomas, 1900.] 
R.; tropical A. White-striped bats. 

Chiroderma Peters, 1860. R.; tropical A. 

Ectophylla Allen, 1892. [Including Mesophylla Thomas, 1901.] 
R.; Cent. A., Guiana. 

Artibeus Leach, 1821. [Including Enchisthenes Andersen, 1906.] 
R.; tropical A. American fruit bat, short-nosed “vampire.” 

Stenoderma Geoffroy, 1813. [Including Ariteus Gray, 1837; 
Phyllops Peters, 1865; Ardops Miller, 1906.] R.; tropical A. 

Pygoderma Peters, 1863. R.; tropical A. 

Centurio Gray, 1842. [Including Ametrida Gray, 1847; Sphaero - 
nycteris Peters, 1882.] R.; Cent. A., tropical S.A. Cen¬ 
turion bats. 

Subfam. Phyllonycterinae Miller, 1907, p. 171. R.; W. Indies. 

Phyllonycteris Gundlach, 1865. [Including Reithronycteris 
Miller, 1898.] R.;W. Indies. 

Erophylla Miller, 1906. R.; W. Indies. 

Fam. Desmodontidae Gill, 1884, p. 175 («Desmodidae I. Geoffroy, 
fide Palmer, 1904, p. 737; Desmodina Bonaparte, 1845, 
p. 5). R.; tropical A. Vampires, true vampires. 

Desmodus Maximilian, 1824. [Including Diaemus Miller, 1906.] 
R.; tropical S.A. 

Diphylla Spix, 1823. R.; tropical A. 

Superfam. Vespertilionoidea Weber, 1928, p. 155. 

Fam. Natalidae Miller, 1899, p. 245 ( = Natalinia Gray, 1866b, p. 90). 

R. ; tropical A. 

Natalus Gray, 1838 ( = Spectrellum Gervais, 1855). [Including 
Phodotes Miller, 1906; Chilonatalus Miller, 1898.] R.; tropi¬ 
cal A. Tall-crowned bats, long-legged bats. 

Nyctiellus Gervais, 1855. R.; Cuba. Graceful bat. 

Fam. Furipteridae Miller, 1907, pp. 84, 186 ( = Furipterina Gray, 1866b, 
p. 91). R.;S.A. 

Furipterus Bonaparte, 1837 (= Furia Cuvier, 1828, nec Linnaeus, 
1758). [Including Amorphochilus Peters, 1877.] R.; tropical 

S. A. Furies, smoky bats. 

Fam. Thyropteridae Miller, 1907, pp. 84, 186. R.; tropical A. 
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Thyroptera Spix, 1823. R.; tropical A. Disk-winged bats, tri¬ 
color bats. 

Fam. Myzopodidae Thomas, 1904, p. 5. R.; Madagascar. 

Myzopoda Milne Edwards and Grandidier, 1878. R.; Madagas¬ 
car. Golden bat, sucker-footed bat. 

Fam. Vespertilionidae Gray, 1821, p. 299. L. Olig.-R.; Eu. L. Plioc.- 
R.; N.A. Pleist.-R.; S.A., As. R.; worldwide. 

Subfam. Vespertilioninae Miller, 1897, pp. 41, 54 ( = Vespertiliones 
Dobson, 1878, p. 168). L. Olig.-R.; Eu. L. Plioc.-R.; N.A. 
Pleist-R.; S.A., As. R.; world wide. 

t Stehlinia Revilliod, 1919. U. Eoc. or L. Olig.; Eu. 

t Revilliodia, new name (= \Nycterdbius Revilliod, 1922, nec 
MacLeay, 1832). U. Eoc. or L. Olig.; Eu. 

Myotis Kaup, 1829. [Including Pizonyx Miller, 1906.] M. Olig.- 
R.;Eu. Pleist.-R.; N.A. R.; virtually world wide. Com¬ 
mon bats, brown bats, pale bats; innumerable local names. 

t Samonycteris Revilliod, 1922. L. Plioc.; Samos. 

t Simonycteris Stirton, 1931. L. Plioc.; N.A. 

Lasionycteris Peters, 1865. R.; N.A. Silver-haired bat. 

Pipistrellus Kaup, 1829 (= Vesperugo Keyserling and Blasius, 
1839). {Including Glischropus Dobson, 1875; Scotozous 
Dobson, 1875; Nyctalus Bowdich, 1825; Pterygistes Kaup, 
1829; la Thomas, 1902; Eptesicops Roberts, 1926.] Pleist.- 
R.; N.A. R.; most of Eastern Hemisphere. Pipistrelles, 
noctules, etc.; many local names. 

Discopus Osgood, 1932. R.; Philippines. 

Eptesicus Rafinesque, 1820 (with many synonyms and including, 
or very closely allied to: Rhinopterus Miller, 1906; Hesperop - 
tenus Peters, 1868; Tylonycteris Peters, 1872; Mimetillus 
Thomas, 1905; Philetor Thomas, 1902; Histiotus Gervais, 
1855; Laephotis Thomas, 1901). Pleist.-R.; N.A., As. 
R.; S.A., Af., Aus. Brown bats, common bats, serotine 
bats, etc. 

Vespertilio Linnaeus, 1758. R.; Eu., As. Common European 
bats. 

Otonycteris Peters, 1859. R.; N. Af., As. 

Nycticeius Rafinesque, 1819. [Including Scotoecus Thomas, 1901; 
Scoteinus Dobson, 1875; Scotomanes Dobson, 1875.] R.; 

N.A., As., Aus., Af. Evening bats, white-winged bats, 
harlequin bats, etc. 

Rhogeessa Allen, 1866. [Including Baeodon Miller, 1906.] R.; 
tropical A. 

Scotophilus Leach, 1821, nec Scotophila Htibner, 1816 ( =Pachyo- 
tus Gray, 1831). R.; Af., As. House bats, brown bats. 

Chalinolobus Peters, 1866. [Including Glauconycteris Dobson, 
1875.] R.; Af., Aus., New Zealand. Groove-lipped bats, 
butterfly bat. 

Cistugo Thomas, 1912. R.;Af. 

Lasiurus Gray, 1831 ( — Nycteris Borkhausen, 1797, nec Geoffroy 
and Cuvier, 1795; Atalapha Peters, 1870). [Including 
Dasypterus Peters, 1871.] R.; N.A., S.A., W. Indies, 

Hawaii. Hoary bat, red bat, etc. 

Barbastella Gray, 1821. R.; N. Af., Eu., W. As. Barbastelles. 

Plecotus Geoffroy, 1813. [Including Corynorhinus Allen, 1865; 
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Synotus Allen, 1864, nec Keyserling and Blasius, 1839.] 
R.; Eu., As., N. Af., N.A. Long-eared bats, lump-nosed 
bats. 

Idionycteris Anthony, 1923. R.;N.A. 

Euderma Allen, 1892. R.;N.A. Spotted bat. 

Subfam. Minidpterinae Miller, 1907, p. 227 ( = Miniopteri Dobson, 
1875, p. 349). R.; Af., Eu., As. 

Miniopterus Bonaparte, 1837. R.; N. Af., S. Eu., S. As. Long¬ 
winged bats, long-fingered bats. 

Subfam. Murininae Miller, 1907, p. 229. R.; As. 

Murina Gray, 1842. R.; S. As., Malaya, Japan. 

Harpiocephalus Gray, 1842. R.; S. As. Tube-nosed bat. 

Subfam. Kerivoulinae Miller, 1907, p. 232. R.; Af., As. 

Kerivoula Gray, 1842. [Including Phoniscus Miller, 1905; 
Chrysopteron Jentink, 1910.] R.; Af., S. As. (to New 

Guinea). Painted bats. 

Anamygdon Troughton, 1929. R.; Solomons. 

Subfam. Nyctophilinae Miller, 1907, p. 234 ( = Nyctophili Peters, 
1865, p. 524). Pleist.-R.; N.A. R.; E. Indies, Aus. 

Antrozous Allen, 1862. Pleist.-R.; N.A. Pale bat, big-eared bat, 
desert bat, cave bat. 

Nyctophilus Leach, 1822. R.; E. Indies, Aus. Big-eared bats. 

Subfam. Tomopeatinae Miller, 1907, p. 237. R.; S.A. 

Tomopeas Miller, 1900. R.;S.A. (Peru). 

Fam. Mystacinidae, new name? ( = Mystacinae Dobson, 1875, p. 349; 
Mystacopidae Miller, 1907, p. 239). R.; New Zealand. 

Mystacina Gray, 1843, nec Mystacinus Boie, 1822 ( = Mystacops 
Lydekker, 1891). R.; New Zealand. New Zealand short¬ 
tailed bats. 

Fam. Molossidae Gill, 1872, p. 17 (-Molossina Gervais, 1855, p. 53, 
note 1). L. Olig.-R.; Eu. Pleist.; N.A. R.; world wide in 
warmer regions. 

Eomops Thomas, 1905. 1 R.; Af. 

Molossops Peters, 1865. R.; S.A. 

Cheiromeles Horsfield, 1824. R.; S. As., E. Indies. 

Xiphonycteris Dollmann, 1911. R.; Af. 

Tadarida Rafinesque, 1814 ( = Nyctinomus Geoffroy, 1818). 
[Including Mops Lesson, 1842; Mormopterus Peters, 1865; 
Chaerophon Dobson, 1874; Platymops Thomas, 1906; 
Otomops Thomas, 1913.] U. Olig.-R.; Eu. R.; world wide 
in warmer regions. Free-tailed bats. 

fMdossides Allen, 1932. Pleist.; N.A. 

Molossus Geoffroy, 1805. [Including Promops Gervais, 1855; 
Eumops Miller, 1906; Cynomops Thomas, 1920.] R.; tropi¬ 
cal A. (to California and Texas). Bonneted bats, mastiff 
bats. 

Superfam. uncertain: 

fFam. Archaeonycteridae Revilliod, 1917b, p. 190. Eoc.; Eu. 

^Archaeonyderis Revilliod, 1917. M. Eoc.; Eu. 

fFam. Palaeochiropterygidae Revilliod, 1917b, p. 190. Eoc.; Eu. 

t Paloeochiropteryx Revilliod, 1917. M. Epc.; Eu. 


1 Possibly the same as Myopterus Geoffroy, 1813, but the latter is a nomen vanum . 
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PPalaeochiropterygidae incertae sedis: 

IfCecilionycteris Heller, 1935. M. Eoc.; Eu. 

CHIROPTERA incertae sedis: 

\Paleu%ycteris Revilliod, 1926. M. Eoc.-L. Olig.; Eu. 
f Paradoxonycteris Revilliod, 1926. U. Eoc.; Eu. 

Order PRIMATES Linnaeus, 1758, p. 20. 

Suborder PROSIMII Iliiger, 1811, p. 72 ( = Lemuroidea Mivart, 1864, p. 637; 
Prosimiae Haeckel, 1866, p. cxlviii). 

Infraorder LEMURIFORMES Gregory, 1915, p. 432. 

Superfam. Tupaioidea Dobson, 1882, p. 4. 

fFam. Anagalidae Simpson, 1931a, p. 269. Olig.; As. 

f Anagale Simpson, 1931. L. Olig.; Mongolia. 

Fam. Tupaiidae Mivart, 1868, p. 145 (=Tupaina Gray, 1825, p. 339; 
Tupaiadae Bell, 1839, p. 994). R.; As. Tree “shrews.” 
Subfam. Tupaiinae Lyon, 1913, p. 4. R.; As. 

Tupaia Raffles, 1822. R.; India, China, E. Indies, Philippines. 

Common tree “shrew.” 

Anathana Lyon, 1913. R.; India. 

Dendrogale Gray, 1848. R.; Indo-China, Borneo. 

Tana Lyon, 1913. R.; Borneo, Sumatra. 

Urogale Mearns, 1905. R.; Philippines. 

Subfam. Ptilocercinae Lyon, 1913, p. 4. R.; S.E. As. 

Ptilocercus Gray, 1848. R.; E. Indies, Borneo, Malaya. Pen¬ 
tailed tree “shrew.” 

Superfam. Lemuroidea Mivart, 1864, p. 637 (as suborder; Gill, 1872, p. 2, 
as superfamily). 

fFam. Plesiadapidae Trouessart, 1897, p. 75. Paleoc.-Eoc.; N.A., Eu. 
f Pronothodectes Gidley, 1923. M. Paleoc.; U.S.A. 
f Plesiadapis Gervais, 1877. [Including f Nothodectes Matthew, 
1915.] U. Paleoc.; U.S.A., France. ?L. Eoc.; U.S.A. 
t Chiromyoides Stehlin, 1916. U. Paleoc.; France. 

\Platychoerops Charlesworth, 1854. L. Eoc.; England, France, 
Belgium. 

\Megachiromyoides Weigelt, 1933. M. Eoc.; Germany. 
fFam. Adapidae Trouessart, 1879, p. 225. [Including fNotharctidae 
Trouessart, 1879, p. 230.] Eoc.; Eu., N.A. 
fSubfam. Adapinae Trouessart, 1879, p. 226 (=* fAdapidae Trouessart, 
1879, p.225). Eoc.; Eu. 
t Adapts Cuvier, 1821. M.-U. Eoc.; Eu. 

\Pronycticebus Grandidier, 1904. U. Eoc.; France. 
^Anchomomys Stehlin, 1916. M.-U. Eoc.; France, Switzerland. 
fSubfam. Notharctinae Trouessart, 1879, p. 230 ( = fNotharctidae 
Trouessart, 1879, p. 230). Eoc.; N.A., Eu. 
t Pelycodus Cope, 1875. L. Eoc.; U.S.A. 

\Notharctus Leidy, 1870. L.-M. Eoc.; U.S.A. 
f Protoadapis Lemoine, 1878. L. Eoc.; France. 
fAdapidae incertae sedis: 

f Aphanolemur Granger and Gregory, 1917. M. Eoc.; U.S.A. 
\Caenopithecus Rutimeyer, 1862. M. Eoc.; Switzerland. 
\Amphilemur Heller, 1935. M. Eoc.; Germany. 

Fam. Lemuridae Gray, 1821, p. 298. [Including fMegaladapidae 
Forsyth Major, 1893a, p. 178; fNesopithecidae Forsyth 
Major, 1896, p. 436.] Pleist.-R.; Madagascar. 
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Subfam. Lemurinae Mivart, 1864, p. 638 ( = Lepilemurina Gray, 1870, 
p. 132). Pleist.-R.; Madagascar. 

Hapalemur Geoffroy, 1851. R.; Madagascar. 

Lemur Linnaeus, 1758. Pleist.-R.; Madagascar. Common 
lemurs. 

Lepilemur Geoffroy, 1851 ( =Lepidolemur Peters, 1874; Galeoce - 
bus Wagner, 1855). [Including Mixocebus Peters, 1874.] 
Pleist.-R.; Madagascar. Sportive lemurs, weasel lemurs, 
nattocks. 

Subfam. Cheirogaleinae Gregory, 1915, p. 434 (= Cheirogaleina Gray, 
1872b, p. 858; Hapalemurina Gray, 1870, p. 131; Micro- 
cebina Gray, 1870, p. 131). R.; Madagascar. 

Cheirogaleus Geoffroy, 1812 (= Chirogale Gloger, 1841, and most 
later authors). [Including Atililemur Elliot, 191 3 = Opo- 
lemur auct., but not Opolemur Gray, 1872; Mioxicebus 
Lesser, 1840 = Myoxicebus Agassiz, 1846 = Hapalemur Geof¬ 
froy, 1851.] R.; Madagascar. Mouse lemurs, gentle lemurs, 
etc. 

Microcebus Geoffroy, 1828. R.; Madagascar. Dwarf lemurs. 

Phaner Gray, 1870. R.; Madagascar. 
fSubfam. Megaladapinae Flower and Lydekker, 1891, p. 6 ( = jMegala- 
dapidae Forsyth Major, 1893a, p. 178). Pleist.; Mada¬ 
gascar. 

t Megaladapis Forsyth Major, 1893. Pleist.; Madagascar. 

f Megalindris Standing, 1908. Pleist.; Madagascar. 
jSubfam. Archaeolemurinae Standing, 1908, p. 72 ( = fNesopithecidae 
Forsyth Major, 1896, p. 436). Pleist.; Madagascar. 

f Archaeolemur Filhol, 1895 ( = f Nesopithecus Forsyth Major 
1896). [Including f Bradylemur Grandidier, 1899.] Pleist.; 
Madagascar. 

fSubfam. Hadropithecinae Abel, 1931a, p. 222. Pleist.; Madagascar. 

t Hadropithecus Lorenz, 1900. Pleist.; Madagascar. 

Fam. Indridae Burnett, 1828, p. 306 ( = Indrisina Geoffroy, 1851, p. 67; 

Indrisidae Alston, 1878, p. 10). Pleist.—R.; Madagascar. 

Lichanotus Illiger, 1811 (=Avahi Jourdan, 1834). Pleist.-R.; 
Madagascar. Avahis, woolly “lemurs.” 

f Palaeopropithecus Grandidier, 1899. Pleist.; Madagascar. 

\Mesopropitkecus Standing, 1908. Pleist.; Madagascar. 

\Neopropithecus Lambert, 1939. Pleist.; Madagascar. 

Propithecus Bennett, 1832. Pleist.-R.; Madagascar. Sifakas. 

Indri Geoffroy, 1796 ( =Indris Cuvier, 1800, and most later 
authors). Pleist.-R.; Madagascar. Indris, babakatos. 

Superfam. Daubentonioidea Gill, 1872, p. 3. 

Fam. Daubentoniidae Gray, 1870, pp. 2, 96 (= Daubentoniadae Gray, 
1863a, p. 151; Cheiromydae Gray, 1821, p. 309). R.; 

Madagascar. 

Daubentonia, Geoffroy, 1795 ( = Cheiromys Cuvier, 1800). R.; 
Madagascar. Aye-aye. 

Infraorder LORISIFORMES Gregory, 1915, p. 435. 

Fam. Lorisidae Gregory, 1915, p. 436 ( = Loridae 1 Gray, 1821, p. 298; 

1 Many authors use “Loridae” for the family and “Lorisinae” for the subfamily, which is inconsistent. Because 
the root (not Latin) is Loris-, forms retaining the -is- are here preferred. 
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Nycticebidae Nicholson, 1870, p. 553; Nycticebinae Mivart, 
1864, p. 637). Plioc., R.; As. R.; Af. 

Subfam. Lorisinae Flower and Lydekker, 1891, p. 691. Plioc., R.; 
As. R.; Af. 

\Indraloris Lewis, 1933. Plioc.; India. 

Loris Geoffroy, 1796. R.; India, Ceylon. Slender loris. 
Nycticebus Geoffroy, 1812. R.; S. As., E. Indies, to Philippines. 
Slow loris, gray loris. 

Arctocebus Gray, 1863. R.; Af. Angwantibo, Calabar potto. 
Perodicticus Bennett, 1831. R.; equatorial Af. Pottos. 

Subfam. Galaginae Mivart, 1864, p. 637 ( = Galagonina Gray, 1825, 
p. 338; Galaginidae Alston, 1878, p. 10). R.; Af. 

Galago Geoffroy, 1796. [Including Galagoides Smith, 1833 
=Hemigalago Dahlbom, 1857.] R.; S. and equatorial Af. 
Bush babies, galagos, ojams. 

Euoticus Gray, 1863. R.; equatorial Af. 

Infraorder TARSIIFORMES Gregory, 1915, p. 437. 

fFam. Anaptomorphidae Cope, 1883a, p. 80 (=Tetoniidae Abel, 1931a, 
pi., p. 199). M. Paleoc.-M. Eoc.; N.A. Eoc.; Eu. Olig.; 
?As. 

fSubfam. Paromomyinae Simpson, 1940a, p. 198. M.-U. Paleoc.; N.A. 
f Palenochtha Simpson, 1935. M. Paleoc.; U.S.A. 

\Palaechthon Gidley, 1923. M. Paleoc.; U.S.A. 
f Plesiolestes Jepsen, 1930. M. Paleoc.; U.S.A. 
t Paromomys Gidley, 1923. M. Paleoc., ?U. Paleoc.; U.S.A. 
fSubfam. Omomyinae Wortman, 1904, p. 29 (= Omomynae Troues- 
sart, 1879, p. 225). U. Paleoc.-M. Eoc.; N.A. L. Eoc.; Eu. 
f Navajovius Matthew and Granger, 1921. U. Paleoc.; U.S.A. 
f Teilhardina Simpson, 1940. L. Eoc.; Belgium, 
t Loveina Simpson, 1940. L. Eoc.; U.S.A. 
t Shoshonius Granger, 1910. L. Eoc.; U.S.A. 
fOmomys Leidy, 1869. ?L. Eoc., M. Eoc.; US.A. 
t Hemiacodon Marsh, 1872. M. Eoc.; U.S.A. 
f Washakius Leidy, 1873. M. Eoc.; U.S.A. 
f Chumashius Stock, 1933. U. Eoc.; U.S.A. 
f Dyseolemur Stock, 1934. U. Eoc.; U.S.A. 
t Macrotar sins Clark, 1941. L. Olig.; U.S.A. 
fSubfam. Anaptomorphinae Simpson, 1940a, p. 198 (approximately 
=Tetoniidae Abel, 1931a, p. 199). L.-M. Eoc.; N.A. 
f Absarokius Matthew, 1915. L. Eoc.; U.S.A. 
j Tetonius Matthew, 1915. L. Eoc.; U.S.A. 

\Paratetonius Seton, 1940. L. Eoc.; U.S.A. 

\Anaptomorphus Cope, 1872 (probably = \Euryacodon Marsh, 
1872, which appears to have priority). ?L. Eoc., M. Eoc.; 
U.S.A. 

t Euryacodon Marsh, 1872. M. Eoc.; U.S.A. 

\Uintanius Matthew, 1915. M. Eoc.; U.S.A. 

•fSubfam. Necrolemurinae Simpson, 1940a, p. 198 (= Microchoeridae 
Lydekker, 1887, p. 303; Necrolemuridae auct.). M.-U. 
Eoc.; Eu. 

IfNecrolemur Filhol, 1873. M.-U. Eoc.; France, Germany, 
t Microchoerus Wood, 1846. U. Eoc.; England, France, Switzer¬ 
land. 
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JSubfam. Pseudolorisinae Simpson, 1940a, p. 198. U. Eoc.; Eu. 
f Pseudoloris Stehlin, 1916. U. Eoc.; France. 

tAnaptomorphidae incertae sedis: 

\Nannopiihex Stehlin, 1916. M. Eoc.; Switzerland, 
t Periconodon Stehlin, 1916. M. Eoc.; Eu. 
t Yumanius Stock, 1938. U. Eoc.; N.A. 

Fam. Tarsiidae Gill, 1872, p. 3 (=Tarsidae Burnett, 1828, p. 306; Tarsina 
Gray, 1825, p. 338). 

Tarsius Starr, 1780. R.; E. Indies to Philippines. Tarsier, 

spectral tarsier. 

PROSIMII, infraorder uncertain: 

fFam. Apatemyidae Matthew, 1909a, p. 543. M. Paleoc.-U. Eoc.; N.A. 
Eoc.; Eu. 

t Jepsenella Simpson, 1940. M. Paleoc.; U.S.A. 
t Labidolemur Matthew and Granger, 1921. U. Paleoc.; U.S.A. 
\Teilhardella, Jepsen, 1930. L. Eoc.; U.S.A. 
j Apatemys Marsh, 1872. M. Eoc.; U.S.A. 

{Stehlinella Matthew, 1929 (= Stehlinius Matthew, 1921, pre¬ 
occupied). U. Eoc.; U.S.A. 
f Sinclairella Jepsen, 1934. L. Olig.; U.S.A. 
t Eochiromys Teilhard de Chardin, 1927. L. Eoc.; Belgium, 
fj Heterohyus Gervais, 1848-1852 (= or including f Necrosorex 
Filhol, 1890; \Heterochiromys Stehlin, 1916; \Amphichi- 
romys Stehlin, 1916). M.-U. Eoc.; France, Germany, 

Switzerland, PBelgium. 

JFam. Carpolestidae Simpson, 1935e, p, 9. M.-U. Paleoc.; N.A. 
t Elphidotarsius Gidley, 1923. M. Paleoc.; U.S.A. 

\Carpodaptes Matthew and Granger, 1921. U. Paleoc.; U.S.A. 
\Carpolestes Simpson, 1928. U. Paleoc.; U.S.A. 

PPROSIMII of uncertain infraorder or family: 

t Phenacolemur Matthew, 1915. [Including f Ignacius Matthew 
and Granger, 1921.] U. Paleoc.-L. Eoc.; U.S.A. 
]Trogolemur Matthew, 1909. M. Eoc.; U.S.A. 

\Uintasorex Matthew, 1909. M. Eoc.; U.S.A. 

\Ceciliolemur Weigelt, 1933. M. Eoc.; Germany. 

\Europolemut Weigelt, 1933. M. Eoc.; Germany, 
f Megatarsius Weigelt, 1933. M. Eoc.; Germany, 
t Microtarsioides Weigelt, 1933. M. Eoc.; Germany. 
Hoanghonius Zdansky, 1930. U. Eoc. or L. Olig.; China. 
\Adapidium Young, 1937. U. Eoc. or L. Olig.; China. 

Suborder ANTHROPOIDEA Mivart, 1864, p. 635. 

Superfam. Ceboidea Simpson, 1931a, p. 271 (» Platyrrhina Hemprich, 1820, 
p. 19). 

Fam. Cebidae Swainson, 1835, pp. 76, 81, 350 ( = Cebina Bonaparte, 
1831, pp. 6, 14). [Including fHomunculidae Ameghino, 
1894, p. 265, and many other supposed families.] 

Subfam. Aotinae Elliot, 1913, vol. 1, pp. xxiv, xliii, liii ( = Nyctipi- 
thecinae Mivart, 1865, p. 547). [Including fHomunculidae 
Ameghino, 1894, p. 265.] Mioc., Pleist.-R.; S.A. 
^Homunculus Ameghino, 1891. Mioc.; Argentina. 

Aotes Humboldt, 1811 (—Aotus Humboldt, 1811; Nyctipithecus 
Spix, 1823). R.; tropical S.A. Douroucoulis. 
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Callicebus Thomas, 1903 (= Callithrix auct.; non Callithrix 
Erxleben, 1777). Pleist., R.; tropical S.A. Pleist.; Brazil. 
Titis. 

Subfam. Pitheciinae Mivart, 1865, p. 547 ( = Pithecina Gray, 1870, 
pp. 37,58). R.; S.A. 

Cacajao Lesson, 1840 ( = Brachyurus Spix, 1823, preoccupied; 
Ouakaria Gray, 1849, antedated). R.; Amazon Basin. 
XJakaris. 

Pithecia Desmarest, 1804. R.; Guianas and Amazon Basin. 

Sakis. 

Chiropotes Lesson, 1840. R.; Guianas and Amazon Basin. 

Sakis. 

Subfam. Alouattinae Elliot, 1904, p. 725 (=AIouatinae Trouessart, 
1897, p. 32; Mycetina Gray, 1825, p. 338). Pleist.-R.; 
S.A. 

Alouatta Lac6pede, 1799 (=*Mycetes Illiger, 1811, p. 70). Pleist.- 
R.; tropical A. to Mexico. Howling monkeys, howlers, 
aluatas, carayas. 

Subfam. Cebinae Mivart, 1865, p. 547 ( = Cebina Bonaparte, 1831, 
pp. 6, 14). Pleist.-R.; tropical A. 

Cebus Erxleben, 1777. Pleist.-R.; tropical A., Nicaragua to S. 

Brazil. Capuchins, sapajous, caiarara, cay, etc. 

Saimiri Voigt, 1831 (= Saimiris Geoffroy, 1843, and most later 
authors; Chrysothrix Kaup, 1835, antedated). R.; tropical 
Cent, and S.A. “Squirrel” monkeys, “titis” (better con¬ 
fined to Callicebus), saimiris. 

Subfam. Atelinae Miller, 1924, p. 170 (=Atelina Gray, 1825, p. 338). 

R. ; tropical A. 

Ateles Geoffroy, 1806 ( — Ateleus Fischer, 1813, invalid emenda¬ 
tion). R.; tropical A., Mexico to Amazon Basin. “Spider” 
monkeys, coaitas. 

Brachyteles Spix, 1823 (= Brcckyteleus Elliot, 1913, invalid 
emendation). R.; S.E. Brazil. Woolly spider monkeys, 
mirikis. 

Lagothrix Geoffroy, 1812. R.; tropical S.A., chiefly Amazon 

Basin. Woolly monkeys, belly monkeys, maricamicos. 
Subfam. Callimiconinae Thomas, 1913, p. 132. 

Callimico Ribeiro, 1911. R.; Amazon. Goeldi’s “marmoset,” 
callimico. 

Fam. Callithricidae Thomas, 1903, p. 457 (= Callithricina Gray, 1825, 
p. 338; Callitricidae Gray, 1821, p. 298; Hapalidae Wagner, 
1840, p. 238; Harpaladae Gray, 1821, p. 298). R.; tropi¬ 
cal A. 

Callithrix Erxleben, 1777 (=*Hap(ile Illiger, 1811). R.; Brazil, 
Bolivia, Colombia. Marmosets. 

Leontocebus Wagner, 1839 (=or including Cercopithecus Gronow, 
1763, non Briinnich, 1772, eliminated by suspension of 
Rules; Midas Geoffroy, 1812, preoccupied;and the following, 
all antedated: Oedipomidas Reichenbach, 1862, Mcrikina 
Reichenbach, 1862, Mystax Gray, 1870, Seniocebus Gray, 
1870, Tamarin Gray, 1870). R.; tropical A., Costa Rica to 

S. Brazil. Tamarins. 
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Superfam. Cercopithecoidea Simpson, 1931a, p. 271 ( = Cynomorpha 
Huxley, 1872, p. 397; with Hominoidea = Catarrhina Hemp- 
rich, 1820, p. 17). 

Fam. Cercopithecidae Gray, 1821, p. 297 (= Cynocephalidae Ameghino, 
1889, p. 893; Cynocephalina Gray, 1825, p. 338; Macacidae 
Owen, 1843a, p. 55; Papionidae Burnett, 1828, p. 306; etc.). 
Olig., Plioc.-R.; Af. Plioc.-R.; As., Eu. Old World mon¬ 
keys. 

Subfam. Cercopithecinae Blanford, 1888, p. 10. Plioc.-R.; Af., As. 

R. ; Gibraltar. 

Macaca Lac6pede, 1799 ( = Macacus Desmarest, 1820; =*or in¬ 
cluding Silenus Goldfuss, 1820; Gymnopyga Gray, 1866; 
Rhesus Lesson, 1840; Magus Lesson, 1827; and many 
others). M. Plioc.; India. R.; Gibraltar, N. Af., S. As. 
(with Tibet, China), E. Indies, Philippines, Japan. Ma¬ 
caques, Barbary ape, rhesus monkey, kra, wanderoo, 
toque. 

t Lybipithecus Stromer, 1913. M. Plioc.; Egypt, 
t Simopithecus Andrews, 1916. U. Plioc. or L. Pleist.; E. Af. 
Cynopithecus Geoffroy, 1835. R.; Celebes. Black ape. 

Cercocebus Geoffroy, 1812. R.; equatorial Af. Mangabeys. 
t Parapapio Jones, 1937. Pleist.; S. Af. 

Dinopithecus Broom, 1936. Pleist.; S. Af. 

Papio Erxleben, 1777 (= Cynocephalus Cuvier and Geoffroy, 
1795; Papiones [not a binomial name] Linnaeus, 1758). 
L. Pleist.; India. R.;Af. Baboons, chacma. 

Comopithecus Allen, 1925. R.; E. Af., S.W. As. Hamadryas 
baboon. 

Mandrillus Ritgen, 1824. R.; Senegambia to Congo, Cameroon. 
Mandrill, drill. 

Theropithecus Geoffroy, 1843 (== Gelada Gray, 1843, probably 
antedated). R.; Abyssinia. Gelada. 

Cercopithecus Briinnich, 1772 (= or including Lasiopyga Illiger, 
1811; Miopithecus Geoffroy, 1842; Rhinostigma Elliot, 
1913). M. Plioc.; India. R.; Af. (except N.W.). Guenons, 
common African monkeys, cercopitheques, avem, osok, 
grivet, talapoin, etc. 

Allenopithecus Lang, 1923. R.; Af. 

Erythrocebus Trouessart, 1897. R.; equatorial Af. Patas guenon 
and Nisnas guenon, red monkeys. 

Subfam. Colobinae Elliot, 1913, pp. xxv, xliii (*=Colobidae Blyth, 
1875, p. 9; Cynopithecidae Gill, 1872, p. 2; Cynopithecina 
Geoffroy, 1843, p. 495; Presbytina Gray, 1825, p. 338). 
Plioc.; Eu. Plioc.-R.; As. R.;Af. 
t Mesopithecus Wagner, 1839. L. Plioc.; Greece, Czechoslovakia, 

S. Russia, Persia. 

\Dolichopithecus Dep6ret, 1889. Plioc.; France. 

Presbytis Eschscholtz, 1821 (= Semnopithecus Cuvier, 1825). 
L. Pleist.; India. R.; S. As., E. Indies. Langurs, hanuman, 
common oriental monkeys. 

Pygathrix Geoffroy, 1812. R.; French Indo-China, Hainan. 

Douc langur. 
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Rhinopithecus Milne Edwards, 1872. R.; China, Tongking, 

Tibet. Retrous6e-nosed langurs, snub-nosed langurs. 

Simias Miller, 1903. R.; Sumatra. Pagi Island langur. 

Nasalis Geoffroy, 1812. R.; Borneo. Proboscis monkey. 

Colobus Illiger, 1811. R.; equatorial Af. Guerezas, colobs. 
Subfam. uncertain: 

\Moeripiihecus Schlosser, 1911. L. Olig.; Egypt. 

\Apidium Osborn, 1918. L. Olig.; Egypt, 
f Oreopithecus Gervais, 1872. L. Plioc.; Italy, Bessarabia. 
Superfam. Hominoidea Simpson, 1931a, p. 272. 

fFam. Parapithecidae Schlosser, 1911a, p. 58. Olig.; Af. 

\Parapiihecus Schlosser, 1911. L. Olig.; Egypt. 

Fam. Pongidae Elliot, 1913, errata page, vol. 1 ( = Simiidae Bonaparte, 
1850; Simiadae Fleming, 1822, p. 172). Mioc., Pleist-R.; 
Af. Mioc.-Plioc.; Eu. Plioc.-R.; As. Apes. 

Subfam. Hylobatinae Gill, 1872, pp. 2, 52 ( = Hylobatina Gray, 1870, 
pp. 4, 9; Hylobatidae Blyth, 1875, p. 1). Olig.-Mioc.; Af. 
Mioc.-Plioc.; Eu. Pleist.-R.; As. Gibbons, 
f Propliopithecus Schlosser, 1911. L. Olig.; Egypt. 
\Limnopithecus Hopwood, 1933. L. Mioc.; Kenya, 
t Pliopithecus Gervais, 1849. [Including f Prohylobates Fourteau, 
1920.] L. Mioc.; Egypt. M. Mioc.-L. Plioc.; Eu.: Germany, 
Austria, Czechoslovakia, Switzerland, France. PPleist.; 
PMongolia. 

\Paidopithex Pohlig, 1895. L. Plioc.; Germany. 

Hylobates Illiger, 1811. R.; S.E. As. from Bhutan, E. Indies. 
Gibbons, hoolock, wau-wau. 

Symphalangus Gloger, 1841. R.; Sumatra, Malay Peninsula. 
Siamang, siamang gibbon. 

fSubfam. Dryopithecinae Gregory and Heilman, 1939b, p. 370. L. 
Mioc.;Af. M. Mioc.-Plioc.; Eu. Plioc.; As. 
f Proconsul Hopwood, 1933. L. Mioc.; Kenya. 

\Dryopithecus Lartet, 1856. [Including \A nthropodus Schlosser, 
1901, preoccupied = t Neopithecus Abel, 1903; f Gripho- 
pithecus Abel, 1902; \Austriacopithecus Ehrenberg, 1937. 1 ] 
M. Mioc.-Plioc.; Eu., Cent. Eu., France, Spain. Doubtful 
in Mioc. of N. Af. and Plioc. of India, 
t Sivapithecus Pilgrim, 1927 ( = t Palaeopithecus Lydekker, 1879, 
nec Voigt, 1835). 2 L. Plioc.; India, 
fj Hylopithecus Pilgrim, 1927. L. Plioc.; India, 
t Palaeosimia Pilgrim, 1915. L. Plioc.; India. 

\Sugrivapithecus Lewis, 1934. L. Plioc.; India, 
f Bramapithecus Lewis, 1934. L. Plioc.; India, 
f Ramapithecus Lewis, 1934. U. Plioc.; India. 

Subfam. Ponginae Allen, 1925, p. 477 ( = Pongidae or Simiidae, sensu 
stricto , of authors). Pleist.-R.; Af., As. 
f Gigantopithecus von Koenigswald, 1939. Pleist.; China. 

1 Undoubtedly a heterogeneous group and probably of more than one genus, but it does not now seem possible 
to establish good generic separations on any objective basis. 

* Voigt’s “genus” was based on a fanciful concept of Triassic tracks and should not, in my opinion, be permitted 
to invalidate a name applied to a real, known animal and properly established. Recent students have, however, 
accepted \Sivapithecus, and I reluctantly follow them. 
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Pongo Lac6pfede, 1799 ( = Simla of authors). L. Pleist.; India. 

R.; Borneo, Sumatra. Orang-utan, ourang, orang. 

Pan Oken, 1816 (= Anthropopithecus De Blainville, 1839; 
Troglodytes Geoffroy, 1812, nec Viellot, 1806). R.; equatorial 
Af. Chimpanzee. 

Gorilla Geoffroy, 1852. R.; equatorial Af. Gorilla. 
fSubfam. Australopithecinae Gregory and Heilman, 1939b, p. 370. 
Pleist.; S. Af. 

t Australopithecus Dart, 1925. [Including f Plesianthropus 
Broom, 1938; f Paranthropus Broom, 1938.] Pleist.; S. Af. 
Possible pongids of uncertain affinities: 

t Pondaungia Pilgrim, 1927. U. Eoc.; Burma. 

\Amphipithecus Colbert, 1937. U. Eoc.; Burma, 
t Xenopithecus Hopwood, 1933. L. Mioc.; Kenya. 

Fam. Hominidae Gray, 1825, p. 338. Pleist.-R.; world wide. Men. 

f Pithecanthropus Dubois, 1894. [Including f Sinanthropus Black, 
1927.] Pleist.; Java, China. Java man, Java ape-man, 
Peking man. 

f Eoanthropus Smith Woodward, 1913. Pleist.; England. Pilt- 
down man. 

Homo Linnaeus, 1758. [Including f Protanthropus Haeckel, 
1895; f Cyphanthropus Pycraft, 1928; and other proposed 
genera.] Pleist.-R.; world wide. Men (including all living 
races and also Heidelberg man, Neanderthal man, Rho¬ 
desian man, and other prehistoric races). 
tOrder TILLODONTIA Marsh, 1875, p. 221. 

fFam. Tillotheriidae [Tillotheridae] Marsh, 1875, p. 221 ( = fAnchip- 
podontidae Gill, 1872, p. 11, validity doubtful). [Including 
fEsthonychidae Cope, 1883a, p. 80.] U. Paleoc.-M. Eoc.; 
N.A. L. Eoc.; Eu. 

\Esthonyx Cope, 1874. [Including f Plesiesthonyx Lemoine, 
1891.] U. Paleoc.-L. Eoc .; N.A. L. Eoc.; Eu. 
t Anchippodus Leidy, 1868. ?M. Eoc.; N.A. 
t Trogosus Leidy, 1871. M. Eoc.; N.A. 
t Tillotherium Marsh, 1873. M. Eoc.; N.A. 
fOrder TAENIODONTA Cope, 1876, p. 39 ( = fGanodonta Wortman, 1896, 
p. 259; fStylinodontia Marsh, 1897, p. 144). 
fFam. Stylinodontidae Marsh, 1875, p. 221 (-or including fCalamo- 
dontidae Cope, 1876, p. 39; fEctoganidae Cope, 1876, 
p. 39; fConoryctidae Wortman, 1896, p. 260). L. Paleoc.- 
U. Eoc.;N.A. 

fSubfam. Conoryctinae Schlosser, 1911b, p. 414 ( = fConoryctidae 
Wortman, 1896, p. 260). [Including fOnychodectini Winge, 
1923, p. 136.] L.-M. Paleoc.; N.A. 
f Onychodectes Cope, 1888. L. Paleoc.; N.A. 
f Conoryctella Gazin, 1939. M. Paleoc.; N.A. 
f Conoryctes Cope, 1881. M. Paleoc.; N.A. 
fSubfam. Stylinodontinae Schlosser, 1911b, p. 414 (= fStylinodontini 
Winge, 1923, p. 136; essentially = fStylinodontidae in 
original sense). [Including fPsittacotheriinae Matthew, 
1937, p. 255.] L. Paleoc.-U. Eoc.; N.A. 
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\Wortmania Hay, 1899 ( —t Hemiganus Wortman, 1897, in¬ 
valid). L. Paleoc.; NT.A. 

f Psittacotherium Cope, 1882 ( = f Hemiganus Cope, 1882, nec 
Wortman, 1897). M.-?U. Paleoc.; N.A. 
t Ectoganus Cope, 1874 (=*f Calamodon Cope, 1874). 1 L. Eoc.; 
N.A. 

\Stylinodon Marsh, 1874. L.-U. Eoc.; N.A. 

Order EDENTATA Cuvier, 1798, p. 142 ( = Edentati Vicq d’Azyr, 1792, p. ciii; 
Bruta Linnaeus, 1758, p. 33, in part). 
fSuborder PALAEANODONTA Matthew, 1918, p. 620. 

fFam. Metacheiromyidae Wortman, 1903, p. 347. U. Paleoc.-M. Eoc.; 
N.A. 

\Palaeanodon Matthew, 1918. U. Paleoc.-L. Eoc.; N.A. 
f Metacheiromys Wortman, 1903. M. Eoc.; N.A. 
fFam. Epoicotheriidae Simpson, 1927c, p. 285. L. Olig.; N.A. 

f Epoicotherium Simpson, 1927 ( = \Xenotherium Douglass, 1906, 
nec Ameghino, 1904). L. Olig.; N.A. 
f Xenocranium Colbert, 1942. L. Olig.; N.A. 

Suborder XENARTHRA Cope, 1889b, p. 657. 

Infraorder PILOSA Flower, 1883, p. 184 (= Anicanodonta Ameghino, 1889, 
pp. 653, 657). U. Eoc.-R.; S.A. M. Plioc.-PIeist.; N.A. 
Pleist.; W. Indies. R.; Cent. A. 

fSuperfam. Megalonychoidea Simpson, 1931a, p. 272 (= fMegatherioidae 
Hay, 1930, p. 403; fGravigrada Owen, 1842, p. 168). U. 
Eoc.-Pleist.; S.A. M. Plioc.-PIeist.; N.A. Pleist.; W. 
Indies. fGround sloths, fgravigrades. 
fFam. Megalonychidae Zittel, 1892, p. 133 ( = fMegalonycidae Ameghino, 
1889, pp. 690,695). ?U. Eoc., Olig.-Pleist.; S.A. M. Plioc.- 
PIeist.; N.A. Pleist.; W. Indies. 

fSubfam. Nothrotheriinae 2 Kraglievich, 1923, p. 55. ?U. Eoc., Olig.- 
Pleist. ; S.A. Pleist.; N.A. 
t Orophodon Ameghino, 1895. 3 L. or M. Olig.; S.A. 
f Proschismotherium Ameghino, 1902. U. Olig.; S.A. 
\Eucholoeops Ameghino, 1887. L. Mioc.;S.A. 
t Hapaloides Ameghino, 1902. U. Olig.; S.A. 
f Hapalops Ameghino, 1887. [Including f Xyophorus Ameghino, 
1887; \Parhapalops Ameghino, 1891; etc.] L.-M. Mioc.; 
S.A. 

t Hyperleptus Ameghino, 1891. L. Mioc.; S.A. 
t Megalonychotherium Scott, 1904. L. Mioc.; S.A. 
f Schismotherium Ameghino, 1887. L. Mioc.; S.A. 

\Pelecyodon Ameghino, 1891. L. Mioc.; S.A. 

\Analcimorphus Ameghino, 1891. L. Mioc.; S.A. 


1 1 Ectoganus and f Calamodon were published simultaneously, and Gazin, 1936, has demonstrated that they 
are synonyms. Unfortunately he followed “page priority” and selected the less familiar of the two names as valid. 
“Page priority" is not priority in fact and has no bearing under the International Rules or the rules of common sense, 
but the first selection of a name by a reviser is binding and must be followed. 

2 The subfamily names accredited to Kraglievich in 1923 are spelled with a single “i,” e.g., Nothrotherinae. 
Since, otherwise, the usage agrees w r ith the author’s conception, it has been decided to retain Kraglievich as author 
of the subfamilies but to amend the spelling. 

3 Affinities highly dubious and place here quite uncertain. There are possible members of this group in the 
Musters (Late Eocene ?), but they have not been truly defined. 
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f Neohapalops Kraglievich, 1923. U. Mioc.; S.A. 
t Pronothrotherium Ameghino, 1907. [Including f Senetia 
Kraglievich, 1925.] U. Mioc.-Plioc.; S.A. 
t Diheterocnus Kraglievich, 1928 (= \Heterocnus Kraglievich, 
1925, nec Sharpe, 1895). U. Plioc.; S.A. 
f Synhapalops Kraglievich, 1930. U. Plioc. or L. Pleist.; S.A. 
t Nothropus Burmeister, 1882. Pleist.; S.A. 
t Nothrotherium Lydekker, 1889 ( = f Coelodon Lund, 1838, nec 
Serville, 1832). Pleist.; S.A., N.A. 

fSubfam. Ortotheriinae 1 Kraglievich, 1923, p. 55 ( = fOrtotheridae 
Ameghino, 1889, p. 665). U. Mioc.; S.A. Pleist.; W. 
Indies. 

f Ortotherium Ameghino, 1885. U. Mioc.; S.A. 

\Pliomorphus Ameghino, 1885. U. Mioc.; S.A. 

\Acratocnus Anthony, 1918. Pleist.; W. Indies. 

\Me$ocnus Matthew, 1931. Pleist.; W. Indies. 
fSubfam. Megalocninae Kraglievich, 1923, p. 54. U. Mioc.; ?S.A. 
Pleist.; W. Indies. 

t Amphiocnus Kraglievich, 1922. 2 U. Mioc.; S.A. 
f Microcnus Matthew, 1931. Pleist.; W. Indies, 
f Megalocnus Leidy, 1868. Pleist.; W. Indies. 
fSubfam. Megalonychinae Trouessart, 1904, p. 793. U. Mioc., PPleist.; 
S.A. M. Plioc. 3 -Pleist.; N.A. 
t Protomegalonyx Kraglievich, 1925. U. Mioc.; S.A. 
t Megalonychops Kraglievich, 1926. U. Mioc., PPleist.; S.A. 
t Megalonyx Harlan, 1825. 4 Pleist.; N.A. 
fFam. Megatheriidae Owen, 1843b, p. 359 (= f Megatheriadae Gray, 
1821, p. 305). L. Mioc.-Pleist.; S.A. Pleist.; N.A. 
fSubfam. Planopsinae, new form? ( = f Planopsidae Scott, 1904a, p. 

320 = fPrepotheridae Ameghino, 1894, p. 161). L. Mioc.; 
S.A. 

^Planops Ameghino, 1887. L. Mioc.; S.A. 
f Prepotherium Ameghino, 1891. L. Mioc.; N.A. 
fSubfam. Megatheriinae Gill, 1872, p. 24. L. Mioc.-Pleist.; S.A. 
Pleist.; N.A. 

f Megathericulus Ameghino, 1904. L.-M. Mioc.; S.A. 
f Promegatherium Ameghino, 1883. [Including f Eomegathcrium 
Kraglievich, 1926.] M.-U. Mioc.; S.A. 
f Plesiomegatherium Roth, 1911. U. Mioc.; S.A. 
f Megatheridium Cabrera, 1928. [Including f Pliomegatherium 
Kraglievich, 1930.] U. Mioc.-L. Plioc.; S.A. 
f Pyramiodontherium Rovereto, 1914. [Including \Megatheriops 
C. Ameghino, 1921.] ?U. Mioc., L.-PU. Plioc.; S.A. 
f Megatherium Cuvier, 1796. [Including f Paramegatherium 
Kraglievich, 1925.] U. Plioc-Pleist.; S.A. M. Plioc.- 
Pleist.; N.A. 

1 "Ortotherinae” in the original reference. 

1 Based on very fragmentary material; pertinence to subfamily doubtful. 

8 The North American Pliocene forms have not been diagnosed as to genus. 

4 The supposed genus “t Megalonyx Jefferson, 1799, M long sentimentally cherished by American palaeontologists, 
is non-existent. Jefferson definitely did not establish such a genus in zoological nomenclature, but it can be ascribed 
to Harlan. 
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fFam. Mylodontidae Ameghino, 1889, pp. 665, 895. POlig., L. Mioc.- 
Pleist.; S.A. Pleist.; N.A. 

tSubfam. Mylodontinae Gill, 1872, p. 24* POlig., L. Mioc.-Pleist.; 
S.A. Pleist.; N. A. 

t Octodontotherium Ameghino, 1895. 1 Olig.; S.A. 

\Nemaiherium Ameghino, 1887. [Including f Lymodon Ame¬ 
ghino, 1891.] L. Mioc.;S.A. 

^Analcitherium Ameghino, 1891. L. Mioc.;S.A. 
f Neonematherium Ameghino, 1904. M. Mioc.; S.A. 

\Promylodon Ameghino, 1883. U. Mioc.; S.A. 
ifSphenotherus Ameghino, 1891. U. Mioc.; S.A. 
f Ranculcus Ameghino, 1891. U. Mioc.; S.A. 
t Pleurolestodon Rovereto, 1914. L. Plioc.; S.A. 
f Glossotherium Owen, 1840 ( = f Eumylodon Ameghino, 1904; 
t Mylodon of most authors, but not of Owen as fixed by 
type). [Including f Pseudolestodon Gervais and Ameghino, 

1880. ] U. Plioc.-Pleist.; S.A. 

t Paramylodon Brown, 1903 ( —f Orycterotherium Harlan, 1841, 
nec Bronn, 1838; f Mylodon sensu lato of most authors, 
but not of Owen as fixed by type). 2 Pleist.; N.A. 
t Mylodon Owen, 1840 ( = f Neomylodon Ameghino, 1898; ^Gry- 
potherium Reinhardt, 1879; f Glossotherium of most authors, 
but not of Owen as fixed by type). Pleist.; S.A. 

\Lestodon Gervais, 1865. Pleist.; S.A. 
fSubfam. Scelidotheriinae Ameghino, 1904, p. 182 (= fScelidotheridae 
Ameghino, 1889, pp. 665, 895). U. Mioc.-Pleist.; S.A. 
\Scdidoiherium Owen, 1840. [Including f Scelidodon Ameghino, 

1881. ] U. Mioc-Pleist.; S.A. 

Superfam. Myrmecophagoidea Simpson, 1931a, p. 273 (=*Vermilingua 
Illiger, 1811, p. 112, as emended). L. Plioc.-R.; S.A. R.; 
Cent. A. 

Fam. Myrmecophagidae Bonaparte, 1838, p. Ill (= Myrmecophagina 
Gray, 1825, p. 343). L. Plioc.-R.; S.A. R.; Cent. A. (True, 
or South American) anteaters. 
f Promyrmephagus Ameghino, 1904.* L. Mioc.; S.A. 
\Protamandua Ameghino, 1904.* L. Mioc.; S.A. 
t Neotamandua Rovereto, 1914. L. Plioc.; S.A. 
f Palaeomyrmedon Rovereto, 1914. L. Plioc.; S.A. 
t Nunezia Kraglievich, 1934. M. Plioc.; S.A. 

Myrmecophaga Linnaeus, 1758. Pleist.-R.; S.A. R.; Cent. A. 

Jurumi, giant anteater, “ant bear.” 

Tamandua Frisch, 1775. Pleist.-R.; S.A. R.; Cent. A. Taman- 
dua, collared anteater. 

Cyclopes Gray, 1821 (— Cyclothurus Lesson, 1842, ex Gray, 
1825). R.; S.A., Cent. A. Little anteater, two-toed ant- 
eater. 

Superfam. Bradypodoidea Simpson, 1931a, p. 273 (=Tardigrada Forster, 
fide Blumenbach, 1779, p. 71). R.; S.A., Cent. A. 

1 Systematic position very doubtful. 

1 If the North American forms are not separated generically from the South American, they belong in ]Glos- 
sothcrium , not in f Mylodon where they are usually placed. 

* It is certain that there are myrmecophagids in the Santa Cruz formation, but it is not certain whether these 
names apply to them, or which name applies. 
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Fam. Bradypodidae Bonaparte, 1831, p. 22 (—Bradypidae Gray, 1821, 
p. 304). R.; S.A., Cent. A. Tree sloths, sloths. 

Bradypus Linnaeus, 1758. R.; S.A., Cent. A. Ai, three-toed 
(tree) sloth. 

Choloepus Illiger, 1811. R.; S.A., Cent. A. Unau, two-toed 
(tree) sloth. 

Infraorder CINTGULATA Illiger, 1811, p. 110 ( = Loricati Vicqd’Azyr, 1792, 
p. ciii; Loricata Owen, 1842, p. 167, nec Merrem, 1820, 
pp. 7, 34; Hicanodonta Ameghino, 1889, p. 758). Paleoc.- 

R. ; S.A. U. Plioc.-R.; N.A. 

Superfam. Dasypodoidea Simpson, 1931a, p. 273 (= Dasypodoidae Hay, 
1930, p. 415; Dasypoda Hoernes, 1886, p. 662). Paleoc.-R.; 

S. A. Pleist.-R.; N A 

Fam. Dasypodidae Bonaparte, 1838, p. Ill ( —Dasipidae Gray, 1821, 
p. 305). [Including Chlamydophoridae Gray, 1869a, pp. 
362 , 387; fChlamydotheridae Ameghino, 1889, p. 853; 
tStegotheridae Ameghino, 1889, pp. 878, 895; and many 
other proposed families.] Paleoc.-R.; S.A. Pleist.-R.; N.A. 
Armadillos. 

Subfam. Dasypodinae Gill, 1872, p. 24. [Including proposed sub¬ 
families corresponding with the tribes listed below, except 
•fUtaetini.] Paleoc.—R.; S.A. Pleist.-R.; N.A. 
tTribe Utaetini, new. Paleoc.-Eoc.; S.A. 

t Utaetus Ameghino, 1902. [Including }Anteutatus Ameghino, 
1902; f Orthutaetus Ameghino, 1902; etc.] Paleoc.-Eoc.; 
S.A. 

Tribe Euphractini, new rank (= Euphractinae Weber, 1928, p. 217, 
or Yepes, 1928, p. 30; Euphracti Weber, 1928, p. 220). 
Olig.-R.; S.A. 

\Prozaedius Ameghino, 1891. Olig.-M. Mioc.;S.A. 
f Stmol&tus Ameghino, 1891. [Including f Prodasypus Ame¬ 
ghino, 1894.] Olig.-M. Mioc. ;S.A. 

\Proeuphractus Ameghino, 1886. U. Mioc.-U. Plioc.; S.A. 
\Macroeuphra,ctus Ameghino, 1887. L.-U. Plioc.; S.A. 
\Paleuphmctus Kraglievich, 1934. L. Plioc.; S.A. 
CJiaetophractus Fitzinger, 1871. 1 * PPlioc., Pleist-R.; S.A. Peludo, 
quirquincho. 

Euphractus Wagler, 1830. 1 [Including Scleropleura Milne Ed¬ 
wards, 1871. 11 ] Pleist.-R.; S.A. Peludo, tatu-poyu, six- 
banded armadillo. 

Zaeiyus Ameghino, 1889. Pleist.-R.; S.A. Pichi (pichy, or 
piche). 

tTribe Eutatini, new rank (=tEutatinae Bordas, 1933, p. 598). 
?Eoc., Olig.-Pleist.; S.A. 
f Meteutatus Ameghino, 1902. 3 Eoc.-Olig.; S.A. 
t Proeuiatus Ameghino, 1891. Olig — M. Mioc.; S.A. 
t Doellotatus Bordas, 1932 (= \Eutatofsis Kraglievich, 1934). 4 

1 In much of the literature Ckaetophr&ctus and Euphractus (together, or either one of them) are called Dasypus , 
and the genus to which the latter name is now confined is then usually called Vatu or Tatusia. 

Although it is still frequently listed as a distinct genus, there is little doubt that Scleropleura was founded on 
an injured or teratological JSuphractus . 

* Reference to this tribe very uncertain. 

4 Castellanos has recently adopted f Eutabpsis in preference to f Doellotatus because it was named first in museum 
labels, t Doellotatus was, however, published first and is necessarily valid. 
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?L., M.-U. Plioc.; S.A. 
f Eutatus Gervais, 1867. Pleist.; S.A. 

Tribe Priodontini Weber, 1928, p. 220 (■* Prionodontina Gray, 
1873a, p. 20, nec 1864). Pleist.-R.; S.A. 

Priodontes Cuvier, 1827 ( =Priodon McMurtrie, 1842). R.; 

S.A. Tatuasu, giant armadillo. 

Cabassous McMurtrie, 1831 (—Xenurus Wagler, 1830, nec Boie, 

1826) . Pleist.-R.; S.A. Cabassu, eleven-banded armadillo. 
Tribe Tolypeutini Weber, 1928, p. 220 (=Tolypeutina Gray, 

1865b, p. 365). Pleist.-R.; S.A. 

Tolypeutes Illiger, 1811. Pleist.-R.; S.A. Apara, mataco. 

Tribe Dasypodini, new rank (= Dasypodinae sensu stricto of most 
authors). ?U. Mioc., Pleist.-R.; S.A. Pleist.-R.; N.A. 
f Propraopus Ameghino, 1881. Pleist.; S.A. 

Dasypus Linnaeus, 1758 ( = Tatu Frisch, 1775; Tatnsia Lesson, 

1827) . [Including Praopus Burmeister, 1854; Muletia Gray, 
1874.] Pleist.-R.; S.A., N.A. Peba, tatu, (common, Ameri¬ 
can, or Texas) armadillo, nine-banded armadillo, cachi- 
camo, mulita, etc. 

fSubfam. Stegotheriinae 1 Trouessart, 1898, p. 1123 (= fStegotheridae 
Ameghino, 1889, pp. 878, 895). ?Eoc., Olig.-L. Mioc.; S.A. 
f Astegotherium Ameghino, 1902. 2 Eoc.; S.A. 
t Pseudostegotherium Ameghino, 1902. ?Eoc., Olig.; S.A. 
f Stegotheriopsis Bordas, 1939. U, Olig.; S.A. 
f Stegotherium Ameghino, 1887. L. Mioc.; S.A. 
fSubfam. Chlamytheriinae Hay, 1930, p. 417 ( = fChlamydotheridae 
Ameghino, 1889, p. 853). ?Eoc., Plioc.-Pleist.; S. A. Pleist.; 
N.A. 

t Macklydotherium Ameghino, 1902.* Eoc.; S.A. 
t Vassallia Castellanos, 1927. L. Plioc.; S.A. 
ifKraglievichia Castellanos, 1927. U. Mioc.; S.A. 
f Plaina Castellanos, 1937. M.—U. Plioc.; S.A. 
t Chlamytherium Lund, 1838 (= ^Chlamydotherium Lund, 1839, 
nec Bronn, 1838). Pleist.; S.A. 
t Holmesina Simpson, 1930. Pleist.; N.A. 

Subfam. Chlamyphorinae Yepes, 1928, p. 11 (= Chlamydophorina 
Bonaparte, 1850). Pleist.-R.; S.A. 

Chlamyphorus Harlan, 1825 (= Chlamydophorus Wagler, 1830). 

Pleist.-R.; S.A. Pichiciego, lesser pichiciego. 

Burmeisteria Gray, 1865. R.; S.A. Pichiciego, greater pichi¬ 
ciego. 

fFam. Peltephilidae Ameghino, 1894, p. 433. 01ig.-?L. Plioc.; S.A. 
^Peltephilus Ameghino, 1887. Olig.-L. Mioc.; S.A. 
t Parapeltocoelus Bordas, 1938. U. Olig.; S.A. 

\Peltocoelus Ameghino, 1902. U. Olig.-L. Mioc.; S.A. 
jfAnantiosodon Ameghino, 1891. L. Mioc.; S.A. 

\Epipeltephilus Ameghino, 1904. ?M. Mioc.—?L. Plioc.; S.A. 
fSuperfam. Glyptodontoidea Simpson, 1931a, p. 273 (= fGlyptodontoidae 
Hay, 1930, p. 418; fGlyptodontia Ameghino, 1902b, p. 
133). U. Eoc.-Pleist.; S.A. U. Plioc.-Pleist.; N.A. 

1 Spelled “Stegothermae” in Trouessart. 

* The pertinence of this and several other proposed early genera to the subfamily is highly uncertain. 

1 Pertinence to this subfamily very uncertain. 
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fFam. Glyptodontidae Burmeister, 1879, p. 421 (= fHoplophoridae 
Huxley, 1864, p. 108). [Including proposed families corre¬ 
sponding with the subfamilies given below.] U. Eoc.-Pleist.; 
S.A. U. Plioc.-Pleist.; N.A. fGlyptodonts. 
fSubfam. Propalaeohoplophorinae Castellanos, 1932, p. 92 (=fPro- 
palaeohoplophoridae Ameghino, 1891b, p. 251). [Including, 
somewhat doubtfully, fGlyptatelinae Castellanos, 1932, 
p. 93.] U. Eoc.-M. Mioc.; S.A. 
t Glyptatelus Ameghino, 1897. U. Eoc.-01ig.; S.A. 
f Propalaeohoplophorus Ameghino, 1887. U. Olig.-M. Mioc.: 
S.A. 

t Cochlops Ameghino, 1889. L. Mioc.; S.A. 
f Eucinepeltus Ameghino, 1891. L. Mioc.; S.A. 
fAsterostemma Ameghino, 1889. L. Mioc.; S.A. 

\Metopotoxus Ameghino, 1898. L. Mioc.; S.A. 
fSubfam. Hoplophorinae Weber, 1928, p. 224 (= fSclerocalyptinae 
Trouessart, 1898, p. 1128). U. Mioc-Pleist.; S.A. Pleist.; 
N.A. 

t Palaehoplophorus Ameghino, 1883 ( = f Palaeohoplophorus 

Roger, 1896, and most later authors). M.-U. Mioc.; S.A. 
t Protoglyptodon Ameghino, 1885. U. Mioc.; S.A. 

\Trachycalyptus Ameghino, 1908. U. Mioc., U. Plioc.; S.A. 
\Plohophorus Ameghino, 1887. U. Mioc., M. Plioc.; S.A. 
f Parahoplophorus Castellanos, 1931. U. Mioc.; S.A. 
t Lomaphorops Castellanos, 1931. L. Plioc.; S.A. 

^Stromaphorus Castellanos, 1926. L. Plioc.; S.A. 
ISlromaphoropsis Kraglievich, 1932. Plioc., PPleist.; S.A. 
f Eosderocalyptus C. Ameghino, 1916. L. Plioc.; S.A. 
t Plohophoroides Castellanos, 1928. U. Plioc.; S.A. 

^Lomaphorus Ameghino, 1889. Pleist.; S.A. 

\Hoplophorus Lund, 1838, nec Hoplophora Perty, 1830, nec 
Oplcphorus Milne Edwards, 1837 (= t Sclerocalyptus Ame¬ 
ghino, 1891).i Pleist. ;S. A. 

\Brachyostmcon Brown, 1912. Pleist.; N.A. (Mexico). 
jPseudoe-uryurus Ameghino, 1889. U. Mioc.; S.A. 
t Urotherium Castellanos, 1926. U. Mioc.-U. Plioc.; S.A. 
t Neuryurus Ameghino, 1889 (= \Euryurus Gervais and Ame¬ 
ghino, 1880, nec Koch, 1847). Pleist.; S.A. 

•fSubfam. Doedicurinae Trouessart, 1898, p. 1134 (= fDoedicuridae 
„ Ameghino, 1889, pp. 774, 840). U. Mioc.-Pleist.; S.A. 

T nbe Panochthmi, new rank (=fPanochthinae Castellanos, 
1927, p. 266). Plioc.-Pleist.; S.A. 
t Nopachtus 0 nec jNopachthus) Ameghino, 1888. Plioc.; S.A. 
\Propanochthus Castellanos, 1925. Plioc.; S.A. 

\Panockthus Burmeister, 1866. Pleist.; S.A. 
yTribe Doedicurini, new rank ( = tDoedicurinae sensu stricto of 
authors). U. Mioc.—Pleist.; S.A. 

\Comaphorus Ameghino, 1886. U. Mioc.;S.A 
J meutherocercus Koken, 1888. U. Mioc.-M. Plioc.; S.A. 
t Prodaedtcurus Castellanos, 1927. [Including \Palaeodoedicurus 


l^ly tUt ^ lophorus Lund - 1838 - is not 
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Castellanos, 1927.] M.-U. Plioc. ;S.A. 
t Xiphuroides Castellanos, 1927. U. Plioc. or L. Pleist.; S.A. 
t Plaxhaplous (nec f Plaxhaplus , nec f Plaxaplus) Ameghino, 1884. 
Pleist.; S.A. 

\Doedicurus Burmeister, 1874. Pleist.; S.A. 
fSubfam. Glyptodontinae Trouessart, 1898, p. 1125, or Cope, 1898, 
p. 134 (= fGlyptodontidae sensu stricto of some authors). 
U. Plioc .-Pleist.; S.A., N.A. 
f Paraglyptodon Castellanos, 1932. U. Plioc.; S.A. 
t Glyptotherium Osborn, 1903. U. Plioc.; N.A. 
f Neothoracophorus Ameghino, 1889 ( = f Thoracophorus Gervais 
and Ameghino, 1880, nec Hope, 1840 )} Pleist.; S.A. 
f Glyptodon Owen, 1838. Pleist.; S.A., ?N.A. 

\Boreostracon Simpson, 1929. Pleist.; N.A. 
fGlyptodontoidea incertae sedis (fPalaeopeltidae Ameghino, 1895, p. 659): 
f Palaeopeltis Ameghino, 1895. U. Eoc.-01ig.; S.A. 

Order PHOLIDOTA Weber, 1904, p. 412, nec Merrem, 1820, p. 5 (=Squamata 
Huxley, 1872, p. 287, nec Oppel, 1811, p. 14; Nomarthra 
Gill, 1910, p. 56, nec Gill, 1884, p. 66). 

Fam. Manidae Gray, 1821, p. 305 ( = Manididae Gray, 1865b, p. 362). 
Pleist.-R.; As. R.; Af. Olig.-Mioc., Pleist.; ?Eu. 

Manis Linnaeus, 1758 ( = Pholidotus Brisson, 1762; Pangolinus 
Rafinesque, 1821). [Including Phataginus Rafinesque, 1821; 
Phatages Sundevall, 1843; Smutsia Gray, 1865; Paramanis 
Pocock, 1924; Uromanis Pocock, 1924.] Pleist.; ?Eu. 
Pleist.-R.; As. R.; Af. Pangolins, scaly anteaters. 
PPHOLIDOTA incertae sedis: 

1[Necr omanis Filhol, 1893. Olig.; Eu. 

\Teutomanis Ameghino, 1905. Mioc.; Eu. 
f Galliaetatus Ameghino, 1905. Mioc.; Eu. 

Cohort GLIRES Linnaeus, 1758, p. 56. 

Order LAGOMORPHA Brandt, 1855, p. 295 ( = Duplicidentata Illiger, 1811, 
p. 91). 

fFam. Eurymylidae Matthew, Granger, and Simpson, 1929. pp. 1, 5. 
U. Paleoc.; As. 

f Eurymylus Matthew and Granger, 1925. U. Paleoc.; As. 
Fam. Ochotonidae Thomas, 1897, p. 1026 ( = Lagomyidae Lilljeborg, 
1866, pp. 9, 58; Lagomina Gray, 1825, p. 341). U. Olig.-R.; 
Eu.,As. M. Mioc., Pleist.-R.; N.A. Mioc.;Af. Pikas. 
jfSinolagomys Bohlin, 1937. U. Olig.; As. 

\Titanomys Meyer, 1843. U. Olig.-M. Mioc.; Eu. 
f Prolagus Pomel, 1853. M. Mioc.-Pleist.; Eu. 
t Lagopsis Schlosser, 1884. 2 Mioc.; Eu. 
t Austrolagomys Stromer, 1926. L. Mioc.; Af. 
f Prodchotona Khomenko, 1916. Plioc.; As. 
f Ochotonoides Teilhard de Chardin and Young, 1931. Pleist.; As. 
Ochotona Link, 1795 ( =Lagomys Cuvier, 1800). Plioc.-R.; As. f 

1 It has been suggested that this genus (the validity of which is not beyond question) should be called ^My- 
loglyptodon Ameghino, 1884. There is room for dispute, but it is my opinion that ‘* Myloglyptodon* 9 was mentioned 
only as a morphological, theoretical term and was not technically introduced into zoological nomenclature. Ameghino 
himself evidently assumed and definitely implied this to be the case, for he never after used it as if it were a real 
zoological name. 

* Lagopsis Rafinesque, 1815, is a nomen nudum and does not preoccupy ^Lagopsis Schlosser. 
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Eu. Pleist.-R.; N.A. Pika, cony, “mouse hare/* rock 
“rabbit/* 

Fam. Leporidae Gray, 1821, p. 304 (= Leporinorum Fischer, 1817, p. 409). 

U. Eoc.-R.; N.A. Olig., Plioc.-R.; As. U. Olig.-R.; Eu. 
Pleist-R.; Af., S.A. Hares and rabbits. 

Subfam. Palaeolaginae Dice, 1929, p. 340 (in part = Palaeolagida 
Haeckel, 1895, p. 503). [Including fArchaeolaginae Dice, 
1929, p. 343; fProtolaginae Walker, 1931, p. 122; fMegal- 
aginae Walker, 1931, p. 123; fMytonolaginae Burke, 1941, 
p. 1; fDesmatolaginae Burke, 1941, p. 13.] U. Eoc.-R.; 
N.A. POlig., ?Mioc., U. Plioc.-Pleist.; Eu. POlig., R.; As. 
Pleist.-R.; Af. 

\Mytonolagus Burke, 1934. U. Eoc.; N.A. 
t Shamolagus Burke, 1941. U. Eoc.; As. 

\Gobiolagus Burke, 1941. U. Eoc.-L. Olig., ?U. Olig.; As. 
t Palaeolagus Leidy, 1856. [Including \Protolagus Walker, 1931.] 
L.-U. Olig.; N.A. 

t Megalagus Walker, 1931. L.-U. Olig.; N.A. 

\Archaeolagus Dice, 1917. L. Mioc.; N.A. 
t Hypolagus Dice, 1917. M. Mioc.-Pleist.; N.A. U. Plioc.- 
Pleist. ;,Eu., As. 

t Notolagus Wilson, 1938. [Including \Dicca Hibbard, 1939.] 
Plioc.; N.A. 

t AlUepus Dice, 1931. Allolagus Dice, 1929, nec Ognev, 
1929). Plioc.; As., ?N.A. Mioc.; ?Eu. 
t PratUepus Hibbard, 1939. U. Plioc.; N.A. 

Pentalagus Lyon, 1903. R.; As. 

Pronolagus Lyon, 1903. Pleist.-R.; Af. Rock “hares/* 
Romerolagus Merriam, 1896. R.; N.A. 

?Palaeolaginae, incertae sedis: 

IfDesmatolagus Matthew and Granger, 1923. Olig.; As., N.A. 
t Oreolagus Dice, 1917. L.-U. Mioc.; N.A. 

\Amphilagus Pomel, 1854. U. Olig.-Mioc.; Eu. 
jfPiezodus Viret, 1929. U. Olig.; Eu. 

Palaeolaginae or Leporinae: 

f Nekrolagus Hibbard, 1939. U. Plioc.; N.A. 

Subfam. Leporinae Trouessart, 1880, p. 200. PPlioc., Pleist.-R.; N.A. 
Plioc.-R.; Eu., As. Pleist.-R.; S.A., Af. 

Caprolagus Blyth, 1845. Plioc.-R.; As. Plioc.; Eu. Bristly 
rabbit. 

Lepus Linnaeus, 1785. [Including Bunolagus Thomas, 1929; 
Poelagus St. Leger, 1932; and other subgenera.] Pleist.-R.; 
Eu., As., Af., N.A. (True) hares, including snowshoe “rab¬ 
bit/* jack “rabbit/* etc. 

Sylvilagus Gray, 1867. PPlioc., Pleist.-R.; N.A. Pleist.-R.; S.A. 

Cottontail, tapetis, marsh “rabbit/* etc. 

Oryctolagus Lilljeborg, 1874. Pleist.-R.; Eu. R.; N.Af. (True 
or European) rabbits. 

Brachylagus Miller, 1900. R.; N.A. Pygmy “rabbits.** 
Nesolagus Major, 1899. R.; As. (Sumatra). Short-eared 

“rabbit/* 

Order RODENTIA Bowdich, 1821, pp. 7, 51 ( = Rodentes Vicq d*Azyr, 1792, 
p. xcvii). Rodents. 
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Suborder SCIUROMORPHA Brandt, 1855, p. 144. 

Superfam. Aplodontoidea Matthew, 1910b, p. 69 (=Haploodontoidea Gill, 
1872, p. 22). 

fFam. Ischyromyidae Alston, 1876, pi. 4, pp. 67, 78. U. Paleoc.-L. Mioc.; 
N.A. L.-U. Eoc.; Eu. Olig.; As. 

fSubfam. Paramyinae, new rank? (= tParamyidae Miller and Gidley, 
1918, p. 439; fParamyida Haeckel, 1895, p. 502). U. 
Paleoc.-M. Olig.; N.A. L.-U. Eoc.; Eu. 
t Paramys Leidy, 1871 (certainly including several distinct 
genera, not yet clearly defined). U. Paleoc.-U. Eoc.; N.A. 
\Decticadapis Lemoine, 1883. L. Eoc.; Eu. 
t Reithroparamys Matthew, 1920. M. Eoc.; N.A. 
t Pseudotomus Cope, 1872. M. Eoc.; N.A. 
t Ischyrotomus Matthew, 1910. U. Eoc.; N.A. 

\Manitsha Simpson, 1941. M. Olig.; N.A. 
f Leptotomus Matthew, 1910. U. Eoc.; N.A. 
f Rapamys Wilson, 1940. U. Eoc.; N.A. 

?f Paramyinae incertae sedis: 

\Plesiarctomys Bravard, 1848-1852. U. Eoc.; Eu. 
fSubfam. Sciuravinae, new rank? (= fSciuravidae Miller and Gidley, 
1918, p. 442). M. Eoc.-U. Olig.; N.A. Olig.; As. 
f Sciuravus Marsh, 1871. M.-U. Eoc.; N.A. 
f Tillomys Marsh, 1872. M. Eoc.; N.A. 

\Taxymys Marsh, 1872. M. Eoc.; N.A. 
f Prosciurus Matthew, 1903. L.-U. Olig.; N.A., As. 
fSubfam. Ischyromyinae Schlosser, 1911b, p.425 ( = flschyromynae 
Trouessart, 1880, p. 98). Olig.; N.A. 
f Isckyromys Leidy, 1856. L.-U. Olig.; N.A. 
f Titanotheriomys Matthew, 1910. L. Olig.; N.A. 
fSubfam. Cylindrodontinae, new rank (= fTsaganomyinae Matthew 
and Granger, 1923a, p. 4; fCylindrodontidae Miller and 
Gidley, 1918, p. 440). L. Eoc.-L. Olig.; N.A. Olig.; As. 
^Mysops Leidy, 1871. L.-M. Eoc.; N.A. 
f Pareumys Peterson, 1919. U. Eoc.; N.A. 
f Cylindrodon Douglass, 1902. L. Olig.; N.A. 
f Pseudocylindrcdon Burke, 1935. L. Olig.; N.A. 

^Ardynomys Matthew and Granger, 1925. L. Olig.; N.A., As. 
f Cyclomylus Matthew and Granger, 1923. Olig.; As. 
f Tsaganomys Matthew and Granger, 1923. Olig.; As. 

?fCylindrodontinae incertae sedis: 

f Sespemys Wilson, 1934. U. Olig.; N.A. 

Fam. Aplodontidae Trouessart, 1897, p. 450 (= Haploodontini Brandt, 
1855, pp. 145, 151; Haplodontidae Alston, 1876, p. 78). 
[Including fAllomyidae Marsh, 1877a, p. 253.] U. Eoc.-R.; 
N.A. L. Plioc.; As. 

f Eohaplomys Stock, 1925. U. Eoc.; N.A. 
f Haplomys Miller and Gidley, 1918. L. Mioc.; N.A. 

\Allomys Marsh, 1877. L. Mioc.; N.A. 
f Meniscomys Cope, 1879. L. Mioc.; N.A. 
f Liodontia Miller and Gidley, 1918. M. Mioc.; N.A. 
f Pseudaplodon Miller, 1927. L. Plioc.; As. 

Aplodontia Richardson, 1829. Pleist.-R.; N.A. Sewellel, moun¬ 
tain “beaver.” 
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fFam. Mylagaulidae Cope, 1881d, p. 362. L. Mioc.-M. Plioc.; N.A. 
f Promylagaulus McGrew, 1941. L. Mioc.; N.A. 
f Mylagaulodon Sinclair, 1903. L. Mioc.; N.A. 
t Mesogaulus Riggs, 1899. M.-U. Mioc.; N.A. 
f Ceratogaulus Matthew, 1902. U. Mioc.; N.A. 
t Mylagaulus Cope, 1878. U. Mioc.-L. Plioc.; N.A. 
f Epigaulus Gidley, 1907. L. Plioc.; N.A. 
fFam. Protoptychidae Wood, 1937, p. 261 ( = fProtoptychinae Schlosser, 
1911b, p. 427). U. Eoc.;N.A. 
f Protoptychus Scott, 1895. U. Eoc.; N.A. 
fFam. Eomyidae Deperet and Douxami, 1902, p. 71. [Including fAd- 
jidaumidae Miller and Gidley, 1918, p. 434.] U. Eoc.-L. 
Mioc.; Eu. U. Eoc.-M. Olig.; N.A. 
t Eomys Schlosser, 1884. U. Eoc.; Eu. 
f Omegodus Pomel, 1854. L. Mioc.; Eu. 
fj Khodanomys Deperet, 1902. U. Olig.; Eu. 
fProtadjidaumo Burke, 1934. U. Eoc.; N.A. 
fAdjidaumo Hay, 1899 (^Gymnoptychus of most authors). 1 L.-M. 
Olig.; N.A. 

f Paradjidaumo Burke, 1934. L.-M. Olig.; N.A. 

PAplodontoidea incertae sedis: 

t Kansasimys Wood, 1936. M. Plioc.; N.A. 

Superfam. Sciuroidea Gill, 1872, p. 21. 

Fam. Sciuridae Gray, 1821, p. 304. Mioc.-R.; Eu., N.A. Pleist.-R.; As. 
R.; S.A., Af. Squirrels. 

Subfam. Sciurinae Baird, 1857a, p. 240. Mioc.-R.; Eu., N.A. R.; S.A., 
As., Af. Ground and tree squirrels. 

Tribe Sciurini Burmeister, 1854, p. 145 (= Sciurinae sensu stricto 
of authors). Mioc-R.; N.A., Eu. R.;S.A. European and 
American tree squirrels. 

Sciurus Linnaeus, 1758. [Including (mostly as subgenera, all but 
Tenes in the Western Hemisphere) Neosciurus Trouessart, 
1880; Otosciurus Nelson, 1899 ; Hesperosciurus Nelson, 1899; 
Echinosciurus Trouessart, 1880; Baiosciurus Nelson, 1899; 
Parasciurus Trouessart, 1880; Leptosciurus Allen, 1915; 
Notosciurus Allen, 1914; Mesosciurus Allen, 1915; Guer - 
linguetus Gray, 1821; Macroxus Cuvier, 1823; Hadrosciurus 
Allen, 1915; Urosciurus Allen, 1915; Simosciurus Allen, 
1915; Tenes Thomas, 1909.] Pleist.-R.; Eu., As., N.A. 
Sensu lato also from the Miocene in Eu. and N.A. R.; S.A. 
Tree squirrels. 

Syntheosciurus Bangs, 1902. R.; Cent. A. 

Microsciurus Allen, 1895. R.; S.A., Cent. A. 

Sciurillus Thomas, 1914. R.; S.A. 

PSciurini incertae sedis: 

Rheithrosciurus Gray, 1867. R.; Borneo. 

Tribe Tamiasciurini, new form (=Tamiasciurinae Pocock, 1923b, 
p. 237). Pleist.-R.; N.A. 

Tamiasciurus Trouessart, 1880. Pleist.-R.; N.A. Red squirrel, 
chickaree. 

^ 1 It appears that f Gymnoptychus Cope, 1873, as fixed by type, is synonymous with f Ischyromys Leidy, 1856, 
while f Gymnoptychus as used by Cope in 1874 and most later authors is, for the most part, the genus now properly 
called ^Adjidaumo. 
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Tribe Funambulini, new form ( = Funambulinae Pocock, 1923b, 
p. 237). R.; As., Af. African tree squirrels (and allied 

Asiatic genera). 

Funambulus Lesson, 1832. [Including Tamiodes Pocock, 1923.] 
R.; As. Palm squirrel. 

Ratufa Gray, 1867. R.; As. (Oriental) giant squirrels. 

Protoxerus Major, 1893. [Including Myrsilus Thomas, 1909.] 
R.; Af. Oil-palm squirrels, African giant squirrels. 

Epixerus Thomas, 1909. R.; Af. 

Funisciurus Trouessart, 1880. R.; Af. Common African tree 
squirrel, isindi, (also other genera). 

Paraxerus Major, 1893. [Including Tamiscus Thomas, 1918.] 
R.; Af. African bush squirrels, striped squirrels. 

Heliosciurus Trouessart, 1880. [Including A ethosciurus Thomas, 
1916.] R.;Af. Isindi. 

Myosciurus Thomas, 1909. R.; Af. African pygmy (or dwarf) 
squirrel. 

Tribe Callosciurini, new form (= Callosciurinae Pocock, 1923b, 
p. 239). 1 Pleist.—R.; As. Oriental tree squirrels. 

Callosciurus Gray, 1867. [Including Tomeutes Thomas, 1915; 
Tamiops Allen, 1906.] R.; As. 

Menetes Thomas, 1908. R.; As. 

Rhinosciurus Gray, 1843. R.; As. 

Lariscus Thomas and Wroughton, 1909 ( =Laria Gray, 1867, 
nec Scopoli, 1763). R.; As. 

Dremomys Heude, 1898. [Including Zetis Thomas, 1908.] R.;As. 

Sciurotamias Miller, 1901. [Including Rupestes Thomas, 1922.] 
Pleist.-R.; As. 

Glyphotes Thomas, 1898. R.; As. (Borneo). 

Nannosciurus Trouessart, 1880. R.; S.E. As. Oriental pygmy 
(or dwarf) squirrel. 

Tribe Xerini, new form (=Xerinae Osborn, 1910, p. 535). R.; Af. 
African ground squirrels. 

Atlantoxerus Major, 1893. R.; N. Af. 

Xerus Hemprich and Ehrenberg, 1832. [Including Euxerus 
Thomas, 1909; Geosciurus Smith, 1834.] R.; Af. African 
ground squirrels. 

PXerini, incertae sedis: 

Spermophilopsis Blasius, 1884. R.; Cent. As. 

Tribe Marmotini, new form ( = Marmotinae Pocock, 1923b, p. 240; 

Arctomydae Gray, 1821, p. 303). M. Mioc.-R.; N.A. 
Pleist.-R.; Eu. R.; As. Northern ground squirrels. 

Marmota Frisch, 1775 (= Arctomys Schreber, 1780). [Including 
Marmotops Pocock, 1922.] M. Plioc.-R.; N.A. Pleist.-R.; 
Eu., As. Marmot, woodchuck. 

Cynomys Rafinesque, 1817. PPlioc., Pleist.-R.; N.A. R.; As. 
Prairie “dog.” 

Citellus Oken, 1816 ( = Spermophilus Cuvier, 1825). [Including 
Otospermophilus Brandt, 1844; Ammospermophilus Mer- 

1 Nannosciurinae Major, 1893b, pp. 187-189, is a prior name, the type genus of which is now placed in the 
Callosciurini, but its retention is inadvisable because the concept that it is still used to designate is radically differ¬ 
ent and because Nannosciurus is in no way a type of the tribe as here considered, but on the contrary is considered 
of somewhat doubtful pertinence to it. 
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riam, 1892; Callospermcphilus Merriam, 1897; and other 
subgenera.] ?M. Mioc., Plioc.-R.; N.A. Pleist.—R.; Eu., 
As. Ground squirrel, spermophile, gopher, suslik, ziesel, 
etc. 

Tamias Illiger, 1811. Pleist.-R.; N.A. Chipmunk, eastern chip¬ 
munk, hackee. 

Eutamias Trouessart, 1880. Plioc.-R.; As. Pleist.-R.; N.A. 
R.; E. Eu. Chipmunk, western chipmunk, borunduk. 
Subfam. Petauristinae, new rank? ( = Petauristidae Miller, 1912, p. 940; 

Pteromidae Anderson, 1879, p. 278; Pteromyini Brandt, 
1855, p. 157). Pleist.-R.; N.A. R.; Eu., As. Flying 
squirrels. 

Petaurista Link, 1795 (^Pteromys 1 Cuvier, 1800). [Including 
Aeromys Robinson and Kloss, 1915.] Pleist.-R.; As. 
Taguan. 

Eupetaurus Thomas, 1888. R.; As. (Kashmir). Woolly flying 
squirrel. 

Sciuropterus 1 Cuvier, 1825. R.; Eu., As. (Old World) flying 
squirrel. 

Glaucomys Thomas, 1908. Pleist.-R.; N.A. (American) flying 
squirrel. 

Eoglaucomys Howell, 1915. R.; As. Himalayan flying squirrel. 
Hylopetes Thomas, 1908. [Including Petinomys Thomas, 1908.] 
R.; S. As. 

Aeretes Allen, 1940. R.;As. (China). 

Trogopterus Heude, 1898. R.; As. 

Belomys Thomas, 1908. R.; As. 

Pteromyscus Thomas, 1908. R.; As. 

Peiaurillus Thomas, 1908. R.; S.E. As. 

Iornys Thomas, 1908. R.; S.E. As. 

Superfam. Geomyoidea Weber, 1904, p. 490 (= Saccomyoidea Gill, 1872, 
P-21). 

Fam. Geomyidae Gill, 1872, p. 21 ( = Geomyina Bonaparte, 1850). 

M. Olig.-R.; N.A. 

fSubfam. Entoptychinae Miller and Gidley, 1918, p. 434. L. Mioc.; 

N. A. 

]Entoptychus Cope, 1878. L. Mioc.; N.A. 
f Pleurolicus Cope, 1878. L. Mioc.; N.A. 
fGregorymys Wood, 1936. L. Mioc.; N.A. 

\Grangerimus Wood, 1936. L. Mioc.; N.A. 

Subfam. Geomyinae Baird, 1857, p. 366. L. Mioc.-R.; N.A. Pocket 
gophers. 

f Dikkomys Wood, 1936. L. Mioc.; N.A. 
t Pliosaccomys Wilson, 1936. M. Plioc.; N.A. 
t Plesiothomomys Gidley and Gazin, 1933. Pleist.; N.A. 

Geomys Rafinesque, 1817. Plioc.-R.; N.A. Eastern pocket 
gophers. 

Thomomys Maximilian, 1839. U. Mioc.-R.; N.A. Western 

1 Some recent authors, including Ellerman, 1940, regretfully adopt Pteromys as the name for the genus here 
called Sciuropterus. The question is debatable, but it seems possible, if not necessary, to conclude that the type of 
Pteromys was fixed as a species of Petaurista in 1826 if -not earlier, making Pteromys**Petaurista and leaving Sci¬ 
uropterus as valid. 
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pocket gophers. 

Pappogeomys Merriam, 1895. R.; N.A. (Mexico). 

Cratogeomys Merriam, 1895. U. Plioc.-R.; N.A. 

Platygeomys Merriam, 1895. R.; N.A. (Mexico). 

Orthogeomys Merriam, 1895. R.; N.A. (Mexico, Cent. A.). 
Heterogeomys Merriam, 1895. R.; N.A. (Mexico). 

Macrogeomys Merriam, 1895. R.; Cent. A. 

Zygogeomys Merriam, 1895. R.; N.A. (Mexico). 

PGeomyidae incertae sedis: 

\Diplolophus Troxell, 1923 (=f Gidleutnys Wood, 1936). M. 
Olig.; N.A. 

f Griphomys Wilson, 1940. U. Eoc.; N.A. 

Fam. Heteromyidae Allen and Chapman, 1893, p. 233 (=Heteromyina 
Gray, 1868b, p. 200; Saccomyidae Baird, 1857, pp. 236,365; 
Saccomyna Gray, 1843, pp. xxiv, 120). M. Olig.—R.; N.A. 
R.; northern S.A. 

Subfam. Perognathinae Wood, 1935, p. 88 (= Perognathidinae Coues, 
1875a, p. 277). ?M. Olig., L. Mioc.-R.; N.A. 
f Heliscomys Cope, 1873. 1 L. Olig.—L. Mioc.; N.A. 
f Mookomys Wood, 1931. L.-M. Mioc.; N.A. 

\Perognathoides Wood, 1935. U. Mioc.-L. Plioc.; N.A. 
Perognaihus Maximilian, 1839. Mioc.—R.; N.A. Pocket “mice” 
(or “rats”). 

Microdipodops Merriam, 1891. R.; N.A. Dwarf pocket “rats.” 
Subfam. Dipodomyirtae Coues, 1875a, p. 277. L. Plioc.-R.; N.A. 
t Cupidinomys Wood, 1935. L.-U. Plioc.; N.A. 
t Prodipodomys Hibbard, 1939. M. Plioc.; N.A. 

Dipodomys Gray, 1841. U. Plioc.-R.; N.A. “Kangaroo rats.” 
Subfam. Heteromyinae Alston, 1876, p. 88. L. Mioc.-R.; N.A. R.; 
northern S.A. 

f Proheteromys Wood, 1932. L.—M. Mioc.; N.A. 
t Peridiomys Matthew, 1924. M.-U. Mioc.; N.A. 
f Diprionomys Kellogg, 1910. L.-M. Plioc.; N.A. 

Liomys Merriam, 1902. U. Plioc.-R.; N.A. 

Heteromys Desmarest, 1817 (= Saccomys Cuvier, 1823). R.; 

Cent. A., northern S.A. Spiny (pocket) “mice.” 
fSubfam. Florentiamyinae Wood, 1936a, p. 41. L. Mioc.; N.A. 
f Florentiamys Wood, 1936. L. Mioc.; N.A. 

Superfam. Castoroidea Gill, 1872, p. 21. 

Fam. Castoridae Gray, 1821, p. 302 ( = Castorina Hemprich, 1820, p. 33). 

[Including fCastoroididae Allen, 1877, p. 419; fChalicomy- 
idae Miller and Gidley, 1918, p. 435.] L. Olig.-R.; N.A. 
U. Olig.-R.; Eu. U. Mioc.-R.; As. 

Subfam. Castorinae Gray, 1825, p. 341 ( = Castoridae sensu stricto of 
most recent authors). L. Olig.-R.; N.A. U. Mioc.-R.; Eu. 
L. Plioc.-R.; As. 

t Agnotocastor Stirton, 1935. L.-U. Olig.; N.A. 

\Palaeocastor Leidy, 1869 (included in \Steneofiber by most 
authors). L. Mioc.; N.A. 

1 According to Wood, 1935, the subfamily position of this genus is uncertain, but it is perhaps nearest to the 
Perognathinae. (In a later paper, Wood, 1939, placed different species of this one genus in all three subfamilies, an 
arrangement less fantastic than it appears at first sight, but still quite unacceptable.) 
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f Euhapsis Peterson, 1905. L. Mioc.; N.A. 
f Palaeomys Kaup, 1832. [Including f Chalicomys Kaup, 1832.] 
U. Mioc.-L. Plioc.; Eu. 
f Sinocastor Young, 1934. Plioc.; As. 

Castor Linnaeus, 1758. Plioc.-R.; N.A., Eu., As. Beaver. 

fSubfam. Castoroidinae Trouessart, 1880, p. 189 (= fCastoroididae 
Allen, 1877, p. 419). U. Olig.-Pleist.; Eu. Mioc.-Pleist.; 
N.A., As. 

f Steneofiber Geoffroy, 1833. U. Olig.-M. Mioc.; Eu. 
\Monosaulax Stirton, 1935 (included in f Steneofiber by most 
authors). L. Mioc.-L. Plioc.; N.A., Eu. 

\Eucastor Leidy, 1858. [Including f Sigmogomphius Merriam, 
1896.] L.-M. Plioc.; N.A. 

f Dipoides Schlosser, 1902, ex Jager, 1835. Plioc.; Eu., N.A., As. 
t Amblycastor Matthew, 1918. M.-U. Mioc.; N.A., As. 
t Procastoroides Barbour and Schultz, 1937. U. Plioc.; N.A. 
f Castoroides Foster, 1838. Pleist.; N.A. 

\Trogontherium Fischer, 1809. [Including f Conodontes Laugel, 
1862.] U. Plioc.-Pleist.;Eu. Pleist.; As. 
fFam. Eutypomyidae Miller and Gidley, 1918, p. 435. L.-M. Olig.; N.A. 
t Eutypomys Matthew, 1905. L.-M. Olig.; N.A. 

PSCIUROMORPHA incertae sedis: 

Superfam. Anomaluroidea Gill, 1872, p. 21. 

Fam. Anomaluridae Gill, 1872, p. 21 (=Anomalurina Gervais, 1849, 
p. 203). R.;Af. 

Subfam. Anomalurinae Alston, 1875, p. 95. R.; Af. 

Anomalurus Waterhouse, 1843. [Including Anomalurdla Mat- 
schie, 1914; Anomalurops Matschie, 1914; Anomaiurodon 
Matschie, 1914.] R.; Af. Scaly-tailed “squirrels.” 

Subfam. Zenkerellinae Matschie, 1898, p. 26 ( = Idiuridae Miller and 
Gidley, 1918, p. 442. [Including Idiurinae Miller and 
Gidley, 1918, p. 442.] R.; Af. 

Idiurus Matschie, 1894. R.; Af. 

Zenkeretta Matschie, 1898 ( =Aethurus De Winton, 1898). R.; 
Af. 

?Anomaluroidea incertae sedis: 

fFam. Pseudosciuridae Zittel, 1893, p. 523 (= *fPseudosciurini Winge, 
1887, pp. 108, 118). U. Eoc.-M. Olig.; Eu. 
f Suevosciurus Dehm, 1937. U. Eoc.—M. Olig.; Eu. 
t Pseudosciurus Hensel, 1856. U. Eoc.-L. Olig.; Eu. 
t Sciuroides Major, 1873. U. Eoc.—L. Olig.; Eu. 
fFam. Theridomyidae Alston, 1876, pi. 4, pp. 75, 78. [Including fArchae- 
omyidae Schlosser, 1884, p. 327; fNesokerodontidae Schlos¬ 
ser, 1884, p. 327; fTrechomyini Winge, 1887, pp. 108, 118; 
etc.] U. Eoc.—M. Olig.; Eu. 
f Trechomys Lartet, 1869. U. Eoc.; Eu. 
t Theridomys Jourdan, 1837. L.—M. Olig.; Eu. 
f Protechimys Schlosser, 1884. PL.-M. Olig.; Eu. 
t Archaeomys Laizer and Parieu, 1839. M. Olig.; Eu. 
f Issiodoromys Croizet, 1845. M. Olig.; Eu. 
t Nesokerodon Schlosser, 1884. M. Olig.; Eu. 

Cf. PfTheridomyidae incertae sedis: 

fPhiomys Osborn, 1908. Olig.; Af. (Egypt). 
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\Metaphiomys Osborn, 1908. Olig.; Af. (Egypt), 
f Paraphiomys Andrews, 1914. L. Mioc.; Af. 
f Diamantomys Stromer, 1922. L. Mioc.; Af. 
ifPomonomys Stromer, 1922. L. Mioc.; Af. 

\Apodecter Hopwood, 1929. L. Mioc.; Af. 
f Phthinplla Hopwood, 1929. L. Mioc.; Af. 
f Tataromys Matthew and Granger, 1923. U. Olig.; As. 
f Karakoromys Matthew and Granger, 1923. U. Olig.; As. 

Fam. Pedetidae Owen, 1847a, p. 242 ( = Pedestina Gray, 1825, p. 342; 
Halamydae Gray, 1821, p. 303). L. Mioc., R.; Af. 
f Parapedetes Stromer, 1926. L. Mioc.; Af. 

Pedetes Illiger, 1811 ( =Helamys Cuvier, 1817). Pleist.-R.; Af. 
Spring haas. 

Suborder MYOMORPHA Brandt, 1855, p. 292. 

Superfam. Muroidea 1 Miller and Gidley, 1918, p. 435 ( = Myoidea Gill, 
1872, p. 20). 

Fam. Cricetidae Rochebrune, 1883, pp. 66, 153 ( = Cricetinorum Fischer, 
1817, p. 410). [Including Hesperomyidae Ameghino, 1889, 
p. 109 = Hesperomyinae Murray, 1866, p. 358; Nesomy- 
idae Weber, 1904, p. 502 = Nesomyinae Major, 1897, p. 718; 
Microtidae Cope, 1891a, p. 90=Arvicolidae Gray, 1821, 
p. 303; Gerbillidae De Kay, 1842, pp. xv, 70 = Gerbillina 
Gray, 1825, p. 342; Merionidae Burmeister, 1850, p. 16 
= Merionina Brandt, 1844, p. 231; Lophiomyidae Gill, 
1872, p. 20; fCricetodontidae Schaub, 1925, p. 5; fAnom- 
alomyidae Schaub, 1925, p. 97; fMelissiodontidae Schaub, 
1925, p. 97, etc.] Olig.-R.; N.A., Eu., As. Plioc.-R.; S.A. 
R.; Af. Pleist.-R.; Madagascar. 

Subfam. Cricetinae Murray, 1866, p. 358 (= Cricetinorum Fischer, 
1817, p. 410). [Including Hesperomyinae Murray, 1866, 
p. 358; fCricetodontidae Schaub, 1925, p. 5; fAnomalomy- 
idae Schaub, 1925, p. 97; fMelissiodontidae Schaub, 1925, 
p. 97; Sigmodontinae Thomas, 1897, p. 1019; Neotominae 
Merriam, 1894, p. 228; fCricetopidae Matthew and 
Granger, 1923a, p. 1.] M. Olig.-R.; N.A. U. Plioc.-R.; S.A. 
L. Olig.-R.; Eu. U. Olig., L. Plioc.-R.; As. R.; Af. 
fTribe Eumyini, new name. M. Olig.-L. Mioc., ?U. Mioc., ?L. 
Plioc.; N.A. U. Olig.; As. 

]Eumys Leidy, 1856. M.-U. Olig.; N.A. U. Olig.; As. 
f Leidymys Wood, 1936. M. Olig.—L. Mioc.; N.A. 
f Scottimus Wood, 1937. U. Olig.; N.A. 
fEumyini or Hesperomyini incertae sedis: 

^Paciculus Cope, 1879. L. Mioc.; N.A. 

\Schaubeumys Wood, 1935. L. Mioc.; N.A. 
f Horatiomys Wood, 1935. U. Mioc.; N.A. 

\Copemys Wood, 1936. L. Plioc.; N.A. 

Tribe Hesperomyini, new form ( = Hesperomyinae Murray, 1866, 
p. 358). L. Plioc.-R.; N.A. U. Plioc.-R.; S.A. New World 
mice. 


1 Almost all authors use “Myoidea,” constructed on the Greek root, but all other family and superfamily names 
use Latin or neo-Latin roots, and the Rules explicitly demand this. The Latin root of Mus is mur- t not my-. It was 
spelled “Muroidae” by Miller and Gidley. 
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t Macrognathomys Hall, 1930. L. Plioc.; N.A. 

Oryzomys Baird, 1857. [Including Nesoryzomys Heller, 1904; 
Oligoryzomys Bangs, 1900; Thattomyscus Thomas, 1926; 
Oecomys Thomas, 1906; and other subgenera and syn¬ 
onyms.] Pleist.-R.; N.A., S.A., Galapagos. Rice rat. 
\Megalomys Trouessart, 1881. Sub-R.; W. Indies. 

Melanomys Thomas, 1902. R.; S.A. 

Neacomys Thomas, 1900. R.; S.A., Cent. A. 

Scolomys Anthony, 1924. R.; S.A. 

Nectomys Peters, 1861. R.; S.A., Cent. A. 

Rhipidomys Tschudi, 1844. R.; S.A., Cent. A. 

Thomasomys Coues, 1884. [Including Inomys Thomas, 1917; 

Delomys Thomas, 1917; Aepeomys Thomas, 1898.] R.; S.A. 
Phaenomys Thomas, 1917. R.; S.A. 

Chilomys Thomas, 1897. R.; S.A. 

Tylomys Peters, 1866. R.; S.A. 

Ototylomys Merriam, 1901. R.; Cent. A. 

Nyctomys De Saussure, 1860. R.; Cent. A. 

Otonyctomys Anthony, 1929. R.; Mexico. 

Rhagomys Thomas, 1917. R.; S.A. 

Reithrodontomys Giglioli, 1873. Pleist.-R.; N.A. R.; northern 
S.A. Harvest mouse. 

Peromyscus Gloger, 1841. L. Plioc.MR.; N.A. White-footed 
mouse, deer mouse, etc. 

Baiomys True, 1894. U. Plioc.-R.; N.A. 

Onychomys Baird, 1857. U. Plioc.-R.; N.A. Grasshopper 
mouse. 

\Symmetrodontomys Hibbard, 1941. U. Plioc.; N.A. 

Akodon Meyen, 1833. [Including Chalcomys Thomas, 1916; 
Thalpomys Thomas, 1916; Deltamys Thomas, 1917; Hyp - 
simys Thomas, 1918; Thaptomys Thomas, 1918; Bolomys 
Thomas, 1916; Abrothrix Waterhouse, 1837; Chraeomys 
Thomas, 1916.] R.; S.A. 

Zygodontomys Allen, 1897. R.; S.A., Cent. A. 

Microxus Thomas, 1909. R.; S.A. 

Podoxymys Anthony, 1929. R.;S.A. 

Lenoxus Thomas, 1909. R.; S.A. 

Oxymycterus Waterhouse, 1873. Pleist.-R.; S.A. 

Blarinomys Thomas, 1896. Pleist.-R.; S.A* 

Notiomys Thomas, 1890. [Including Geoxus Thomas, 1919; 

Chelemys Thomas, 1903.] R.; S.A. 

Scapteromys Waterhouse, 1837. R.; S.A. 

Scotinomys Thomas, 1913. R.; Cent. A. 

Hesperomys Waterhouse, 1839. [Including Paralomys Thomas, 
1926.] R.; S.A. 

Eligmodontia Cuvier, 1837. U. Plioc.-Pleist.; N.A. R.; S.A. 
Graomys Thomas, 1916. R.; S.A. 

Phyllotis Waterhouse, 1873. [Including Auliscomys Osgood, 
1915; Galenomys Thomas, 1916.] Pleist.-R.; S.A. 

1 As is also true of some other apparently long-lived rodent genera, the older records are probably not this 
genus, sensu stricto , but are doubtless allied to it and have not been separated. 

* Discovered as a fossil and later found living. 
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t Necromys Ameghino, 1889. Pleist.; S.A. 
t Ptyssophorus Ameghino, 1889. Pleist.; S.A. 
f Tretomys Ameghino, 1889, Pleist.; S.A. 

\Bothriomys Ameghino, 1889. Pleist.; S.A. 

Irenomys Thomas, 1919. R.; S.A. 

Chinchillula Thomas, 1898. R.; S.A. 

Neotomys Thomas, 1894. R.; S.A. 
t Proreithrodon Ameghino, 1908. U. Plioc.; S.A. 

Reithrodon Waterhouse, 1837. Pleist.-R.; S.A. 

Euneomys Coues, 1874. R.; S.A. 

Chelemyscus Thomas, 1925. R.;S.A. 

Holochilus Brandt, 1835. Pleist.-R.; S.A. 

Sigmodon Say and Ord, 1825. U. Plioc.-R.; N.A. R.; S.A. 
Cotton rat. 

Sigmomys Thomas, 1901. R.; S.A. 

Andinomys Thomas, 1902. R.; S.A. 

Neotomodon Merriam, 1898. R.; Mexico. 

Neotoma Say and Ord, 1825. [Including Teanopus Merriam, 
1903; Hodotnys Merriam, 1894.] U. Plioc.-R.; N.A. Wood 
rat, pack rat. 

t Parahodomys Gidley and Gazin, 1933. U. Plioc.-Pleist.; N.A* 
Ndsonia Merriam, 1897. R.; Mexico. 

Xenomys Merriam, 1892. R.; Mexico. 

Ichihyotnys Thomas, 1893. R.; S.A. 

Anotomys Thomas, 1906. R.; S.A. 

Daptomys Anthony, 1929. R.; S.A. 

Rheotnys Thomas, 1906. R.; S.A. 

Neusticomys Anthony, 1921. R.; S.A. 
fTribe Cricetopini, new form (= fCricetopidae Matthew and 
Granger, 1923a, p. 1). U. Olig.; As. 
f Cricetops Matthew and Granger, 1923. U. Olig.; As. 
t Selmomys Matthew and Granger, 1923. U. Olig.; As. 
\Kanisamys Wood, 1937. L.-M. Plioc.; As. 
fTribe Cricetodontini, new form (= fCricetodontidae Schaub, 1925, 
pp. I, 5). L. Olig.-L. Plioc.; Eu. POlig., L. Plioc.; As. 
M. Olig.; N.A. 

f Cricetodon Lartet, 1851. L. Olig.-L. Plioc.; Eu. M. Olig.; N.A. 
L. Olig.; ?As. 

f Paracricetodon Schaub, 1925. L. Olig.; Eu. 
fj Heterocricetodon Schaub, 1925. L. Olig.; Eu. 

\Plesiodipus Young, 1927 ( = f Plesiocricetodon Schaub, 1934) .* 
L. Plioc.; As. 

\Neocricttodon Schaub, 1934. L. Plioc.; As. 
f Paracricetulus Young, 1927. L. Plioc.; As. 

PCricetodontini incertae sedis (= fMelissiodontidae Schaub, 1925, 
p. 97; fAnomalomyidae Schaub, 1925, p. 97): 
hMelissiodon Schaub, 1920. L. Olig.-M. Mioc.; Eu. 

\Anomalomys Gaillard, 1900. U. Mioc.; Eu. 

Tribe Cricetini, new form, 2 from Cricetinorum Fischer, 1817, p. 410 
(sensu stricto). L. Plioc.-R.; Eu., As. R.; Af. Hamsters. 

1 Proposed because \P1esiodipus is not a dipodid, but such changes are not valid. 

* It should be noted that Winge used this term in 1887, p. 109, apparently as a subfamily of the Muridae. 
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t Sinocricetus Schaub, 1930. L. Plioc.; As. 

\Nannocricetus Schaub, 1934. L. Plioc.; As. 
t Pseudomeriones Schaub, 1934. L. Plioc.; As. 

\Cricetinus Zdansky, 1928. Pleist.; As. 

Calomyscus Thomas, 1905. R.; As. 

Phodopus Miller, 1910. [Including Cricetiscus Thomas, 1917.] 
Pleist.; Eu. R.; As. 

Cricetus Leske, 1779. L. Plioc.-R.; Eu. R.; W. As. 
\Allocricetus Schaub, 1930. Pleist.; Eu. 

Cricetulus Milne Edwards, 1867. [Including Tscherskia Ognev, 
1914; Cansumys Allen, 1928.] Pleist.-R.; Eu. L. Plioc.-R.; 
As. 

Mesocricetus Nehring, 1898. R.; E. Eu., W. As. 

Mystromys Wagner, 1841. R.; Af. 

Tribe Myospalacini Lilljeborg, 1866, p. 25 (= Myotalpinae Miller, 
1896, p. 8; Siphneinae Gill, 1872, p. 20). U. Mioc-R.; As. 
“Mole” mice, sokhors. 

\Prosiphneus Teilhard de Chardin, 1926 ( = ^Myotalpavus Miller, 
1927). U. Mioc.-L. Plioc.; As. 

Myospalax Laxmann, 1769 ( = Myotalpa Kerr, 1792; Siphneus 
Brants, 1827). Plioc.-R.; As. 

Cricetinae incertae sedis: 

]Lophocricetus Schlosser, 1924. L. Plioc.; As. 

\Microtodon Miller, 1927. L. Plioc.; As. 

\Anatolomys Schaub, 1934. L. Plioc.; As. 
t Trilophomys Dep6ret, 1892 ( = f Lophiomys Deperet, 1890, nec 
Milne Edwards, 1867). 

Subfam. Nesomyinae Major, 1897, p. 718. Pleist.-R.; Madagascar. 
Malagasy rats. 

Macrotarsomys Milne Edwards and Grandidier, 1898. Pleist. 1 
R.; Madagascar. 

Nesomys Peter, 1870 (= Hallomys Jentink, 1879). R.; Mada¬ 
gascar. 

f Majoria Thomas, 1915 (= \Myoryctes Major, 1908, nec 
Leuckart, 1863). Pleist.: Madagascar. 

Brachytarsomys Gunther, 1875. R.; Madagascar. 

Eliurus Milne Edwards, 1885. R.; Madagascar. 

Gymnuromys Major, 1896. R.; Madagascar. 

Hypogeomys Grandidier, 1869. Pleist.-R.; Madagascar. 
Brachyuromys Major, 1896. R.; Madagascar. 

Subfam. Lophiomyinae Thomas, 1897, p. 1019 (=Lophiomyidae Gill, 
1872, p. 20). R.; Af. 

Lophiomys Milne Edwards, 1867. R.; Af. Maned rat, crested 
hamster. 

Subfam. Microtinae Miller, 1896, p. 8 (=Microtidae Cope, 1891a, 
p. 90; Arvicolidae Gray, 1821, p. 303). U. Mioc.-R.; N.A. 
Plioc.—R.; Eu., As. R.;N. Af. 

Tribe Lemmini, new form (=Lemmi Miller, 1896, p. 8). U. Plioc.- 
R.; N.A. Pleist.—R.; Eu., As. Lemmings, 
t Pliolemmus Hibbard, 1938. U. Plioc.; N.A. 

1 Or sub-Recent, like the other Madagascar mammalian fossils. Macrotarsomys was first found fossil, but was 
not named until three years later when the living animals had also been found. 
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Dicrostonyx Gloger, 1841. Pleist.-R.; Eu., As. R.; N.A. 

Collared lemming, snow lemming. 

Synaptomys Baird, 1857. U. Plioc.-R.; N.A. Bog lemming, 
lemming mouse. 

Myopus Miller, 1910. R.; Eu., As. 

Lemmus Link, 1795 ( = Myodes Pallas, 1811). Pleist.-R.; Eu. 
R.; As., N.A. Lemming. 

Tribe Microtini, new form ( = Microti Miller, 1896, p. 8). U. Mioc.- 
R.; N.A. Plioc.-R.; Eu., As. R.; N. Af. Voles, 
f Foamys Matthew, 1924. U. Mioc.; N.A. 
t Microtoscoptes Schaub, 1934. U. Plioc.; As. 
f Goniodontomys Wilson, 1937. M. Plioc.; N.A. 
t Ogmodontomys Hibbard, 1941. U. Plioc.; N.A. 
f Sycium Cope, 1899. Pleist.; N.A. 
f Anaptogonia Cope, 1871. Pleist.; N.A. 

Clethrionomys Tilesius, 1850 (= Evotomys Coues, 1874; Hypu - 
daeus in Winge and various authors, but not Hypudaeus 
Uliger, 1811). [Including Neoaschizotnys Tokuda, 1935.] 
Pleist.-R.; Eu., N.A., As. Red-backed mice or voles. 
Aschizomys Miller, 1898. R.; As. (Bering Strait). 

Eothenomys Miller, 1896. Pleist.-R.; As. 

Anteliomys Miller, 1896. R.; As. (China). 

Alticda Blanford, 1881. Pleist.-R.; As. 

Hyperacrius Miller, 1896. R.; As. (India). 

Dolomys Nehring, 1898. [Including \Pliomys Mehely, 1914; 

t Apistomys Mehely, 1914.] U. Plioc.-R. 1 ; Eu. 
t Cosomys Wilson, 1932. U. Plioc.; N.A. 
t Mimomys Major, 1902. Plioc-Pieist.; Eu. U. Plioc.; N.A. 
Pleist.; As. 

Arvicola Lacepede, 1799. Pleist.-R.; Eu., As. Water vole, vole, 
f Pliopotamus Hibbard, 1938 (== \Neondalra Hibbard, 1938). 
U. Plioc.; N.A. 

Ondatra Link, 1795 ( = Fiber Cuvier, 1800). U. Plioc.-R.; NA. 

R.; Eu. (introduced). Muskrat. 

Neofiber True, 1884. ?U. Plioc., Pleist.-R.; N.A. Round-tailed 
muskrat, Florida water rat. 

Phenacotnys Merriam, 1889. U. Plioc.-R.; N.A. “Lemming” 
mouse and tree mouse. 

Pitymys McMurtrie, 1831. Pleist.-R.; N.A., Eu., As. Pine 
mouse. 

Blanfordimys Argyropulo, 1933. R.; Cent. As. 
f Allophaiomys Kormos, 1932. U. Plioc.; Eu. 

Microtus Schrank, 1798. [Including Pedomys Baird, 1857; 
Orthriomys Merriam, 1898; Chilotus Baird, 1857; Her- 
petomys Merriam, 1898; Neodon Hodgson, 1849; Phaiomys 
Blyth, 1863; Proedromys Thomas, 1911; Lasiopodomys 
Lataste, 1887; etc.] Pleist.-R.; N.A., Eu. R.; N. Af. 
Meadow mouse, field mouse, (common) vole, 
t Tyrrhenicola Major, 1905. Pleist.; Eu. 

Lagurus Gloger, 1841. R.; N.A., As. U. Plioc.; Eu. 


1 This genus is another first known as a fossil and later found living. 
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Prometheomys Satunin, 1901. R.; Caucasus. 

Tribe Ellobiini, new form (= Ellobii Weber, 1928, p. 284; Ellobiinae 
Gill, 1872, p. 20). U. Plioc.; Eu. R.; As., E. Eu. 
f Ungaromys Kormos, 1932. U. Plioc.; Eu. 

Ettobius Fischer, 1814. R.; As., E. Eu. “Mole” lemming. 
Subfam. Gerbillinae Alston, 1876, p. 81 ( = Gerbillina Gray, 1825, p. 

342; Merionina Brandt, 1844, p. 231). Plioc.-R.; As. R.; 
Af., E. Eu. Gerbils, sand rats, antelope rats. 

Gerbillus Desmarest, 1804. [Including DipodUlus Lataste, 1881; 

Microdillus Thomas, 1910.] Plioc.-R.; As. R.;Af. 

Tatcra Lataste, 1882. R.; Af., As. 

Taterillus Thomas, 1910. R.; Af. 

Desmodillus Thomas and Schwann, 1904. [Including DesmodU- 
liscus Wettstein, 1917.] R.; Af. 

Pachyuromys Lataste, 1880. R.; Af. 

Ammodillus Thomas, 1904. R.; Af. 

Meriones Illiger, 1811. R.; As., E. Eu., N. Af. 

Brachiones Thomas, 1925. R.; As. 

Psammomys Cretschmar, 1828. R.; N. Af., W. As. Sand rats. 
Phombomys Wagner, 1841. R.; As., E. Eu. 

Fam. Spalacidae Gray, 1821, p. 303. U. Plioc.-R.; Eu. R.; W. As., Af. 
“Mole” rats. 

t Pliospalax Kormos, 1932. Plioc.; Eu. 
t Prospalax Mehely, 1908. U. Plioc.; Eu. 

Spalax Gueldenstaedt, 1770. R.; E. Mediterranean region. 
Fam. Rhizomyidae Miller and Gidley, 1918, p. 437 (=Rhizomyinae 
Thomas, 1897, p. 1021; Rhizomyini Winge, 1887, pp. 109, 
125). U. Olig.; Eu. U. Mioc.-R.; As. Pleist.-R.; Af. 
Bamboo rats. 

iRhizospalax Miller and Gidley, 1919. U. Olig.; Eu. 
fBramus Pomel, 1892. Pleist.; N. Af. 

Tackyoryctes Rtippell, 1835. R.; Af. 
t Tacky orctoides Bohlin, 1937. U. Olig.; As. 
t Protachyoryctes Hinton, 1933. U. Plioc.; As. 

\Pararhizomys Teilhard de Chardin and Young, 1931. L. Plioc.; 
As. 

Rhizomys Gray, 1831. [Including Nyctocleptes Temminck, 1832.] 
U. Mioc., ?M. Plioc.—R.; As. 

Cannomys Thomas, 1915. R.; As. 

Fam. Muridae Gray, 1821, p. 303 (=Rattidae Burnett, 1830a, p. 350). 

Plioc.—R.; Eu., As. Pleist.—R.; Aus. R.; native in Old 
World, introduced everywhere. 

Subfam. Murinae Murray, 1866, p. 359 ( = Murina Illiger, 1811, p. 84). 

Plioc.-R.; Eu., As. Pleist.-R.; Aus. R.; native in Eu., As., 
Af., Aus., introduced everywhere. 

Hapalomys Blyth, 1859. R.; S. As. 

Vandeleuria Gray, 1842. R,; As. Asiatic tree mice, 
t Rhagamys Major, 1905. Pleist.; Mediterranean. 

Micromys Dehne, 1841. Pleist.-R.; As. R.; Eu. Dwarf mouse, 
t Parapodemus Schaub, 1938. L. Plioc.-Pleist.; Eu. L. Plioc.; 
rAs. 

t Anthracomys Schaub, 1938. L. Plioc.; Eu. 
t Progonomys Schaub, 1938. L. Plioc.; Eu., PAs. 
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t Stephanomys Schaub, 1938. M. Plioc.; Eu. ?L. Plioc., Pleist.; 
As. 

Apodemus Kaup, 1829. Pleist.-R.; Eu., As., N. Af. (Old World) 
field mice. 

Thamnomys Thomas, 1907. R.; Af. 

Grammomys Thomas, 1915. R.; Af. 

Carpomys Thomas, 1895. R.; Philippines. Fruit rat. 

Batomys Thomas, 1895. R.; Philippines. Bush rat. 

Pithecheir 1 Cuvier, 1838. R.; E. Indies. 

Hyomys Thomas, 1903. R.; New Guinea. 

Conilurus Ogilby, 1838 ( *=Hapalotis Lichtenstein, 1829, nec 
Hiibner, 1816). R.; Aus. “Jerboa” rat. 

Zyzomys Thomas, 1909. R.; Aus. 

Laomys Thomas, 1909. R.; Aus. 

Mesembriomys Thomas, 1909. R.; Aus. 

Oenomys Thomas, 1904. R.; Af. 

Amtnomys Thomas, 1906. R.;Aus. 

Mylomys Thomas, 1906. R.; Af. 

Dasymys Peters, 1875. R.; Af. Shaggy-haired rats. 

Arvicanthis Lesson, 1842. R.; Af. Striped mouse, kusu. 

Hadromys Thomas, 1911. R.; S.E. As. 

Golunda Gray, 1837. R.; As. 

Pelomys Peters, 1852. 2 R.; Af. 

Lemniscomys Trouessart, 1881. R.; Af. 

Rhabdomys Thomas, 1916. R.; Af. 

Hybomys Thomas, 1910. R.; Af. 

Millardia Thomas, 1911. [Including Grypomys Thomas, 1911.] 
R.; As. 

Pyromys Thomas, 1911. R.; S. As. 

Dacnomys Thomas, 1916. R.; S. As. 

Eropeplus Miller and Hollister, 1921. R.; E. Indies. 

Stenocephalemys Frick, 1914. R.; Abyssinia. 

Aethomys Thomas, 1915. R.; Af. 

Thallomys Thomas, 1920. R.; Af. 

Rattus Frisch, 1775* (= Epirnys Trouessart, 1881). [Including 
Lenothrix Miller, 1903; Tarsomys Mearns, 1905; Limnomys 
Mearns, 1905; Bullimus Mearns, 1905; Bunomys Thomas, 
1910; Stenomys Thomas, 1910; Cremnomys Wroughton, 
1912; Dephomys Thomas, 1926; Hylomyscus Thomas, 1926; 
Mastomys Thomas, 1915; and others.] ?Plioc., Pleist.—R.; 
As. R.; native to the Old World, world wide by introduc¬ 
tion. Common rats, the house rat, etc. (This is the most 
varied genus of mammals, with more than 550 named forms 
currently recognized.) 

1 Numerous attempts, such as “ Pithecochirus have been made to smooth out this somewhat uncouth name, but 
its original spelling is valid. 

* Often and perhaps better included in Golunda . 

» Rattus was used more or less in the present sense by Frisch in 1775 and by Zimmermann in 1777, but it is 
uncertain whether either of these should be considered valid. Rattus was applied to a species of Arvicanthis by 
Donovan in 1827, and it has sometimes been supposed that Rattus should, therefore, apply to that genus and not to 
the house rat and its allies. On this basis Trouessart gave the name Epirnys to the latter, and this name was widely 
used. Most recent authors, however, consider that Rattus as applied to the true common rats can be dated at least 
from Fischer in 1803 if not from Frisch, and hence is valid, with Epirnys as a true synonym and Arvicanthis as the 
valid name for a quite distinct genus. 
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Nilopegamys Osgood, 1928. R.; Af. 

Tryphomys Miller, 1910. R.; Philippines. 

Gyomys Thomas, 1910. R.; Aus. 

Leporillus Thomas, 1906. R.; Aus. 

Pseudomys Gray, 1832. R.; Aus. 

Apomys Mearns, 1905. R.; Philippines. 

Melomys Thomas, 1922. [Including Solomys Thomas, 1922.] 
R.; E. Indies, Aus. 

Uromys Peters, 1867. [Including Cyromys Thomas, 1910.] 
R.; E. Indies, Aus. 

Coelomys Thomas, 1915. R.; Ceylon. 

Malacomys Milne Edwards, 1877. R.; Af. 

Haeromys Thomas, 1911. R.; E. Indies. 

Chiromyscus Thomas, 1925. R.; S.E. As. 

Zelotomys Osgood, 1910. R.; Af. 

Muriculus Thomas, 1902. R.; Af. 

Mus Linnaeus, 1758. [Including Leggada Gray, 1837; Tautatus 
Kloss, 1917; and others.] ?Plioc., Pleist.-R.; Eu. Pleist.- 
R.; As. R.; world wide as introduced, native to the Old 
World. Common mice, the house mouse, etc. 

Mycteromys Robinson and Kloss, 1918. R.; E. Indies. 
Leggadina Thomas, 1910. R.;Aus. 

Colomys Thomas and Wroughton, 1907. R.; Af. 

Nesoromys Thomas, 1922. R.; E. Indies. 

Crunomys Thomas, 1897. R.; Philippines. 

Macruromys Stein, 1933. R.; E. Indies. 

Lorentzimys Jentink, 1911. R.; E. Indies. 

Lophuromys Peters, 1874 ( =Lasiomys Peters, 1866, nec Bur- 
meister, 1854). R.; Af. 

Leimacomys Matschie, 1893. R.; Af. 

Notomys Lesson, 1842. [Including Ascopharynx Waite, 1900 
= Thylacomys Waite, 1898, nec Owen, 1840.] R.;Aus. 
“Jerboa” rat (one of several genera so called). 

Mastacomys Thomas, 1882. Pleist.-R.; Aus. “Jerboa” rat. 
Echiothrix Gray, 1867 ( = Craurothrix Thomas, 1896). R.; E. 
Indies. 

Acomys Geoffroy, 1838 ( =Acanthomys Lesson, 1842). Plioc.; 

Eu. R.; Af., W. As., Mediterranean. Spiny mouse. 
Uranomys Dollman, 1909. R.;Af. 

Bandicota Gray, 1873. [Including Gunomys Thomas, 1907.] 
R.;As. “Bandicoot” rat. 

Nesokia Gray, 1842 (= Spalacomys Peters, 1861). Pleist.—R.; 
As. Pest rat. 

Beamys Thomas, 1909. R.; Af. 

Saccostomus Peters, 1846 ( = Eosaccomys Palmer, 1903). R.; Af. 
Cricetomys Waterhouse, 1840. R.;Af. “Hamster” rat. 

Anisomys Thomas, 1903. R.; New Guinea. 

Subfam. Dendromurinae Allen, 1939a, p. 349 (=Dendromyinae Alston, 
1876, p. 82; Deomyinae Lydekker, 1889, p. 1418). R.; Af. 
African tree mice. 
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Dendromus 1 Smith, 1829. R.; Af. 

Malacothrix Wagner, 1843. R.; Af. 

Prionomys Dollman, 1910. R.; Af. 

Petromyscus Thomas, 1926. R.; Af. 

Steatomys Peters, 1846. R.;Af. 

Deomys Thomas, 1888. R.; Af. 

Subfam. Otomyinae Thomas, 1897, p. 1017. R.; Af. 

Otomys Cuvier, 1823. [Including Oreomys Heuglin, 1877; 

Myotomys Thomas, 1918.] R.; Af. 

Paroiomys Thomas, 1918. R.; Af. 

Subfam.Phloeomyinae Alston, 1876, p. 81. Pleist.-R.; E. Indies. R.; As. 
t Coryphomys Schaub, 1937. Pleist.; E. Indies. 

Lenomys Thomas, 1898. R.; E. Indies. 

Pogonomys Milne Edwards, 1877. [Including Chiroromys 
Thomas, 1888.] R.; New Guinea. 

Chiropodomys Peters, 1868. [Including Insulaemus Taylor, 
1934.] R.; As. 

Mallomys Thomas, 1898. R.; New Guinea. 

Phloeomys 1 Waterhouse, 1839. R.; Philippines. Rind rat. 
Crateromys Thomas, 1895. R.; Philippines. 

Subfam. Rhynchomyinae Thomas, 1897, p. 1017. R.; E. Indies. 

Rhynchomys Thomas, 1895. R.; Philippines. “Shrew” rat. 
Subfam. Hydromyinae Alston, 1876, p. 80 ( = Hydromina Gray, 1825, 
p. 341). R.; Aus., Philippines. Water rats. 

Chrotomys Thomas, 1895. R.; Philippines. 

Celaenomys Thomas, 1898. R.; Philippines. 

Crossomys Thomas, 1907. R.; New Guinea. 

Xeromys Thomas, 1889. R.;Aus. 

Hydromys Geoffroy, 1805. R.;Aus. Australian water rat. 
Parahydromys Poche, 1906 (^Drosomys Thomas, 1906; Lim- 
nomys Thomas, 1906, nec Mearns, 1905). R.; Aus. 

Leptomys Thomas, 1897. R.; New Guinea. 

Pseudhydrotnys Rummler, 1934. R.; New Guinea. 

?Muroidea incertae sedis: 

]Palustrimus Wood, 1935. L. Mioc.; N.A. 

Superfam. Gliroidea, new name? ( = Myoxoidea Gill, 1872, p. 21). 

Fam. Gliridae Thomas, 1897, p. 1016 (= Myoxidae Waterhouse, 1839b, 
p. 184; Myosidae Gray, 1821, p. 303; Muscardinidae 
Palmer, 1899, p. 413).* ?Eoc., POlig., Mioc.-R.; Eu. R.; 
As., Af. 

Subfam. Glirinae Thomas, 1897, p. 1016 ( = Myoxinae Huxley, 1872, 

1 Smith spelled this Dendromus , but it soon acquired the spelling Dendromys (and for the subfamily name, the 
spelling Dendromyinae). In recent literature the original spelling has been generally followed. 

* Usually, but incorrectly, spelled Phloeomys. 

9 Older authors usually called this family Myoxidae, and most recent authors call it Muscardinidae. Myoxidae 
is invalid because Myoxus is a synonym of Glis. Muscardinidae was proposed to replace Gliridae Thomas, 1897, on 
grounds of preoccupation by Gliridae Ogilby, 1837. But in my opinion Gliridae Ogilby, being based on u Cheiromys** 
(Daubentonia ), never had any standing in nomenclature and cannot preoccupy an otherwise valid later name. 
Moreover preoccupation is not strictly deterrent for family names. Gliridae in the literature of the last 40 years is 
always Gliridae Thomas. Gliridae Ogilby, as far as I can discover, has never been used by any later author and is 
virtually forgotten now. Glis, not the relatively aberrant Muscardinus , is the truly typical member of the family as it 
has always been considered by students. I therefore return to the name Gliridae. 
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p. 369; Muscardininae Palmer, 1904, p. 859). ?Eoc., POlig., 
Mioc.-R.; Eu. R.; As., N. Af. 

t Caenomys Lydekker, 1885, ex Bravard. L. Mioc.; Eu. 

\Brachymys Meyer, 1847 (= ^Micromys Meyer, 1846, nec 
Dehne, 1841). Mioc.; Eu. 

t Leithia Lydekker, 1896. Pleist.; Malta. 

\Hypnomys Bate, 1918. Pleist.; Balearics. 

Glis Brisson, 1762 (= Myoxus Zimmermann, 1780). PEoc., 
POlig., Mioc.-R.; Eu. (Common) dormouse. 

Muscardinus Kaup, 1829. Pleist.-R.; Eu. R.; W. As. Dor¬ 
mouse, hazel “mouse.” 

Eliomys Wagner, 1843. Mioc.-R.; Eu. R.; N. Af., W. As. 
Lerot, garden dormouse. 

Dryomys Thomas, 1906 ( = Dyromys Thomas, 1907). 1 R.; As., 
E. Eu. Asiatic dormouse, tree dormouse. 

Glirulus Thomas, 1905. R.; Japan. Japanese dormouse. 

Myomimus Ognev, 1924. R.; As. 

Subfam. Graphiurinae Palmer, 1899, p. 413 ( = Graphiurini Winge, 
1887, pp. 109, 123; Graphiuridae Miller and Gidley, 1918, 
p. 440). R.;Af. African dormice. 

Graphiurus Smuts, 1832. [Including Claviglis Jentink, 1888; 
Gliriscus Thomas and Hinton, 1925; Aethoglis Allen, 1936.] 
R.; Af. 

Fam. Platacanthomyidae Miller and Gidley, 1918, p. 437 ( = Plata- 
canthomyinae Alston, 1876, p. 81). R.; As. Spiny dormice. 

Platacanthomys Blyth, 1859. R.;As. 

Typhlomys Milne Edwards, 1877. R.; As. 

Fam. Seleviniidae Argyropulo and Vinogradov, 1939, p. 82. R.; As. 

Sdevinia Argyropulo and Vinogradov, 1939. R.; As. 

Superfam. Dipodoidea Weber, 1904, pp. 490, 500. 

Fam. Zapodidae Coues, 1875b, p. 253. [Including Sminthidae Schulze, 
1890, p. 24 = Sicistidae Weber, 1928, p. 279.] Olig., Pleist.- 
R.; Eu. L. Plioc.-R.; As. M. Plioc.—R.; N.A. Jumping 
“mice.” 

Subfam. Sicistinae Allen, 1901, p. 185 ( = Sminthinae Murray, 1866, 
p. 360). Olig., Pleist.-R.; Eu. L. Plioc.-R.; As. 

t Plesiosminthus Viret, 1926. Olig.; Eu. 

t Heterosminthus Schaub, 1930. L. Plioc.; As. 

Sicista Gray, 1827 (= Sminthus Nordmann, 1839, ex Nathusius). 
Pleist.-R.; Eu., As. Striped “mouse,” birch “mouse.” 

Subfam. Zapodinae Trouessart, 1880, p. 168. M. Plioc.-R.; N.A. R.; 
As. 

^Pliozapus Wilson, 1936. M. Plioc.; N.A. 

Zapus Coues, 1875. [Including Eozapus Preble, 1899.] Pleist.- 
R.; N.A. R.; As. (China). Jumping “mouse,” kangaroo 
“mouse.” 

Napaeozapus Preble, 1899. Pleist.-R.; N.A. (American) jump¬ 
ing “mouse.” 

1 Thomas proposed Dyromys on grounds of preoccupation of the prior name by Dryomys Philippi, 1900, but on 
his own showing and by any possible reasonable interpretation, there is no such genus or name as Dryomys Philippi, 
1900. The reference in Philippi is to Drymomys Tschudi (itself invalid), for which “Dryomys” Philippi is an obvious 
and unmistakable misprint with no standing under any rules or usages of nomenclature. Dryomys Thomas, 1906, 
is therefore valid. 
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Fam. Dipodidae Waterhouse, 1842, p. 203 ( = Dipodina Bonaparte, 1838. 

p. Ill; Dipsidae Gray, 1821, p. 303; Jaculidae Gill, 1872, 
p. 20; Jaculini Brandt, 1855, pp. 230, 310). L. Plioc.-R.; 
As. Pleist.-R.; Eu. R.;Af. Jerboas. 

Subfam. Dipodinae Murray, 1866, p. 361 (=Jaculinae Alston, 1876, 
p. 89). L. Plioc.—R.; As. Pleist.-R.; Eu. R.;Af. 
\Sminthoides Schlosser, 1924. L. Plioc.; As. 
t Brachyscirtetes Schaub, 1934. Plioc.; As. 

\Paralactaga Young, 1927. Plioc.; As. 
f Protalactaga Young, 1929. U. Mioc.-L. Plioc.; As. 

Dipus Zimmerman, 1780 (== Dipodipus Trouessart, 1910). 
Pleist.-R.; As. R.; E. Eu. (True) jerboa, three-toed 
jerboa. 

Paradipus Vinogradov, 1930. R.; As. 

Eremodipus Vinogradov, 1930. R.; As. 

Jaculus Erxleben, 1777. R.; Af. (African) jerboa. 

Scirtopoda Brandt, 1844. [Including Stylodipus Allen, 1925.] 
R.; Af. (African) jerboa. 

Scarturus Gloger, 1841. R.;N. Af. (African) jerboa. 

Allactaga 1 Cuvier, 1836 ( = Scirtetes 1 Wagner, 1841). U. Plioc.- 
R.; As. Pleist.-R.; Eu. Allactaga, five-toed jerboa. 
Alactagulus 1 Nehring, 1897. R.; As. 

Pygeretmus Gloger, 1841 (= Platycercomys Brandt, 1844). R.; As. 
Flat-tailed jerboa. 

Subfam. Cardiocraniinae Vinogradov, 1930, pp. 332, 336. 

Cardiocranius Satunin, 1903. R.; As. 

Salpingotus Vinogradov, 1923. R.; As. 

Subfam. Euchoreutinae Lyon, 1901, p. 666. R.; As. 

Euchoreutes Sclater, 1891. R.; As. 

PMYOMORPHA incertae sedis: 

t Ruscinomys Dep6ret, 1890. Plioc.; Eu. 
t Pauromys Troxell, 1923. M. Eoc.; N.A. 
f Simimys Wilson, 1935. U. Eoc.; N.A. 

Suborder HYSTRICOMORPHA Brandt, 1855, p. 294. 

Superfam. Hystricoidea Gill, 1872, p. 22. 

Fam. Hystricidae Burnett, 1830a, p. 350 (= Histricidae Gray, 1821, 
p. 304; Hystricini Fischer, 1817, p. 372). Olig.; Eu. M. 
Plioc.-R.; As. R.; Af. Old World porcupines. 

Subfam. Hystricinae Murray, 1866, pp. xiv, 351. Olig.-R.; Eu. M. 
Plioc.-R.; As. R.; Af. (True, Old World) porcupines, 
t Sivacanthion Colbert, 1933. L. Plioc.; As. 

Acanthion Cuvier, 1822. R.; As. 

Thecurus Lyon, 1907. R.; As. 

Hystrix Linnaeus, 1758. M. Plioc.-R.; As. R.; Af. POlig.- 
Pleist.; Eu. R.; Italy (perhaps introduced). (Some of the 
fossil forms certainly Hystrix only sensu lato.) 

Subfam. Atherurinae Lyon, 1907, pp. 576, 584. R.; Af., As. Brush¬ 
tailed porcupines. 

Atherurus Cuvier, 1829. R.; Af., As. 

Trickys Gunther, 1876. R.; As. 

1 Double “1” in Allactaga and single in Alactagulus are correct. Scirtetes has no standing, being proposed only 
because Allactaga is 1 ‘barbarous.*’ 
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Superfam. Erethizontoidea, new form? 

Fam. Erethizontidae Thomas, 1897, p. 1025 ( = Ere thyzonina Bonaparte, 
1845, p. 5). [Including Coendidae Trouessart, 1897, p. 
619 = CercoIabina Gray, 1843, pp. xxiv, 123.] Olig.-R.; 
S.A. U. Plioc.-R.; N.A. New World porcupines, tree 
porcupines. 

tSubfam. Acaremyinae Ameghino, 1902b, p. 111. Olig.-L. Mioc.; S.A. 
fAsteromys Ameghino, 1897. Olig.; S.A. 

\Protacaremys Ameghino, 1902. OHg.;S.A. 
fAcaremys Ameghino, 1887. U. Olig.-L. Mioc.; S.A. 
f Sciamys Ameghino, 1887. L. Mioc.; S.A. 

Subfam. Erethizontinae Thomas, 1897, p. 1025. [Including fSteiro- 
myinae Ameghino, 1902b, p. 109; Coendinae Pocock, 1922b, 
p. 422 = Sphingurinae Alston, 1876, p. 93.] Olig.-R.,; S.A. 
U. Plioc.-R.; N.A. 

\Eosteiromys Ameghino, 1902. Olig.; S.A. 
f Parasteiromys Ameghino, 1904. Olig.; S.A. 
f Steiromys Ameghino, 1887. U. Olig.-Plioc.; S.A. 

Erethizon Cuvier, 1822. U. Plioc.-R.; N.A. (North American) 
porcupine. 

Coettdou Lac6pede, 1799 ( = Cercolabes Brandt, 1835). [Including 
Sphiggurus Cuvier, 1825 — Sphingurus, Sphingura , etc., of 
authors; Sinoetherus Cuvier, l&2S = Syntheres, etc., of au¬ 
thors.] R.; S.A., Cent. A. Cuandu, couiy, (South American) 
tree porcupine. 

Echinoprocta Gray, 1865. R.; S.A. 

Subfam. Chaetomyinae Thomas, 1897, p. 1026. R.; S.A. 

Chaetomys Gray, 1843. R.; S.A. Thin-spined porcupine. 

Superfam. Cavioidea Kraglievich, 1930c, p. 60. 

|Fam. Cephalomyidae Ameghino, 1897b, p. 493. Olig.; S.A. 
hCephalomys Ameghino, 1897. 01ig.;S.A. 

\Litodontomys Loomis, 1914. Olig.; S.A. 
fFam. Eocardiidae 1 Ameghino, 1891a, p. 145. U. Olig.-L. Mioc.; S.A. 
^Archaeocardia Ameghino, 1902. U. Olig.; S.A. 
t Luantus 1 Ameghino, 1899. U. Olig.; S.A. 

\Eocardia Ameghino, 1887. [Including f Dicardia Ameghino, 
1891; f Tricardia Ameghino, 1891; etc.] L. Mioc.; S.A. 
f Schistomys Ameghino, 1887. [Including ^Procardia Ameghino, 
1891.] L. Mioc.; S.A. 

t Phanomys Ameghino, 1887. L. Mioc.; S.A. 

Fam. Caviidae Waterhouse, 1839b, p. 91 ( = Caviadae Gray, 1821, p. 

304). [Including Coelogenyidae Burmeister, 1854, p. 227 
= Coelogenina Gervais, 1849, p. 204.] Plioc.-R.; S.A. 

fSubfam. Cardiomyinae Kraglievich, 1930c, p. 61. Plioc.; S.A. 

t Cardiomys Ameghino, 1885. [Including f Caviodon Ameghino, 
1885; IfDiocartherium Ameghino, 1888; f Lelongia Kraglie¬ 
vich, 1930; etc.] Plioc.; S.A. 

\Parodimys Kraglievich, 1932. Plioc.; S.A. 

Subfam. Caviinae Murray, 1866, pp. xiv, 350. Plioc.-R.; S.A. Guinea 
pigs, cavies. 


1 Eocardidae in original publication. 

8 Usually cited as Luantkus but the original spelling was intentionally Luantus . 
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^Palaeocavia Ameghino, 1889. Plioc.; S.A. 
t Neocavia Kraglievich, 1932. Plioc.; S.A. 
ifMacrocavia Rusconi, 1933. U. Plioc.; S.A. 

Cavia Pallas, 1766. R.; S.A. Common (including domestic) 
guinea pigs, perea, cavies. 

Kerodon Cuvier, 1825. R.; S.A. Moco. 

Galea Meyen, 1831. R.; S.A. Cuy. 

Microcavia Gervais and Ameghino, 1880. [Including Caviella 
Osgood, 1915; Monticavia Thomas, 1916; Nanocavia Thom¬ 
as, 1916.] Pleist.-R.; S.A. Cuys, mountain guinea pigs, 
etc. 

Subfam. Dolichotinae Pocock, 1922b, p. 426. Plioc.-R.; S.A. 
t Orthomyctera Ameghino, 1889. Plioc.; S.A. 
f Prodolichotis Kraglievich, 1932. Plioc.; S.A. 

\piiodolichotis Kraglievich, 1927. Plioc.; S.A. 
t Dolicavia Ameghino, 1916. Plioc.; S.A. 

Dolichotis Desmarest, 1820. [Including Paradolichotis Kraglie¬ 
vich, 1927.] Pleist.-R.; S.A. Mara, Patagonian “hare.” 

Fam. Hydrochoeridae Gill, 1872, p. 22 ( = Hydrocharina Gray, 1825, 
p. 341). Plioc.-R.; S.A. Pleist.; N.A. R.; Cent. A. 

tSubfam. Cardiatheriinae 1 Kraglievich, 1930d, p. 241. Plioc.; S.A. 
f Cardiatherium 2 Ameghino, 1883. Plioc.; S.A. 
\Procardiatherium Ameghino, 1885. Plioc.; S.A. 

\Anchimys Ameghino, 1886. Plioc.; S.A. 

\Plexochoerus Ameghino, 1886. Plioc.; S.A. 

\Eucardiodon Ameghino, 1891 ( = \Cardiodon Ameghino, 1885, 
nec Owen, 1841). Plioc.; S.A. 

\Anchimysops Kraglievich, 1927. Plioc.; S.A. 

Subfam. Hydrochoerinae Weber, 1928, p. 290. [Including fProtohydro- 
choerinae Kraglievich, 1930d, p. 240.] Plioc.-R.; S.A. 
Pleist.; N.A. R.; Cent. A. 
t Protohydrochoerus Rovereto, 1914. Plioc.; S.A. 
\Nothydrochoerus Rusconi, 1935. U. Plioc.; S.A. 
\Hydrochoeropsis Kraglievich, 1930. U. Plioc.; S.A. 
t Neochoerus Hay, 1926. Pleist.; N.A., S.A. 

Hydrochoerus Brisson, 1762. Pleist.-R.; S.A. Pleist.; N.A. R.; 
Cent. A. Capybara, carpincho. 

Fam. Dinomyidae Alston, 1876, p. 96 ( = Dinomyina Troschel, 1874, 
p. 132). R.; S.A. 

Dinomys Peters, 1873. R.; S.A. Long-tailed paca, false paca, 
pacarana. 

fFam. Heptaxodontidae Miller and Gidley, 1918, p. 447 ( = fHeptaxo- 
dontinae Anthony, 1917a, p. 186). [Including fEume- 
gamyidae Kraglievich, 1926b, p. 121 = fMegamyidae* (in¬ 
valid); fNeoepiblemidae Kraglievich, 1926b, p. 128; Pota- 
marchidae Kraglievich, 1926b, p. 129.] Mioc.-Plioc.; S.A. 
Pleist.-sub-R.; W. Indies. 


1 Hitherto spelled “Cardiotheriinae.” 

* Almost always spelled Cardiotherium by authors (including Ameghino in later papers), but the first spelling 


does not appear to be a misprint. 

* In the preceding reference, Kraglievich mentioned Megamyidae as having been used previously, but no such 
reference has been found. 
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fSubfam. Potamarchinae, new form (=fPotamarchidae Kraglievich, 
1926b, p. 129). Mioc.-Plioc.; S.A. 

f Simplimus Ameghino, 1904. Mioc.; S.A. 

\Potamarchus Burmeister, 1885. Plioc.; S.A. 
fSubfam. Eumegamyinae Kraglievich, 1932b, p. 318. [Including 
fTetrastylinae Kraglievich, 1931, p. 255; fGyriabrinae Krag¬ 
lievich, 1930b, p. 220; tPhoberomyinae Kraglievich, 1926b, 
p. 127.] Plioc.; S.A. 

\Tdoiontomys Kraglievich, 1931. Plioc.; S.A. 

\Rusconia Kraglievich, 1931. Plioc.; S.A. 

1 ‘Diaphoromys Kraglievich, 1931. Plioc.; S.A. 

\Protomegamys Kraglievich, 1932. Plioc.; S.A. 

\Eumegamys Kraglievich, 1926 ( = f Megamys of almost all au¬ 
thors but not f Megamys D’Orbigriy and Laurillard, 1842, 
which Kraglievich has shown to be a litoptern). Plioc.; 
S.A. 

f Isostylomys Kraglievich, 1926. Plioc.; S.A. 

f Tetrastylopsis Kraglievich, 1931. Plioc.; S.A. 

\Tetrastylus Ameghino, 1886. Plioc.; S.A. 

\Gyridbrus Kraglievich, 1930. Plioc.; S.A. 

\Pseudosigmomys Kraglievich, 1931. Plioc.; S.A. 

\Phoberomys Kraglievich, 1926. Plioc.; S.A. 

\Carlesia Kraglievich, 1926. Plioc.; S.A. 

\Telicomys Kraglievich, 1926. Plioc.; S.A. 
fSubfam. Neoepibleminae, new form (= fNeoepiblemidae Kraglievich, 
1926b, p. 128). Plioc.; S.A. 

^Neoepiblema Ameghino, 1889. Plioc.; S.A. 

f Dabbenea Kraglievich, 1926. Plioc.; S.A. 
fSubfam. Heptaxodontinae Anthony, 1917a, p. 186. [Including fElas- 
modontomyinae Anthony, 1917a, p. 186.] Pleist.-sub-R.; 
W. Indies. ? Plioc.; S.A. 

f Heptaxodon Anthony, 1917. Pleist. 1 ; W. Indies. 

\Elasmodontomys Anthony, 1916. Pleist.; W. Indies. 

f Clidomys Anthony, 1920. Pleist.; W. Indies. 

f Spirodontomys Anthony, 1920. Pleist.; W. Indies. 

\Speoxenus Anthony, 1920. Pleist.; W. Indies. 

\Amblyrhiza Cope, 1868. Pleist.; W. Indies. 

PfHeptaxodontinae incertae sedis: 

\Tetrastylomys Kraglievich, 1926. Plioc.; S.A. 

j Pentastylomys Kraglievich, 1926. Plioc.; S.A. 

Fam. Dasyproctidae Smith, 1842, p. 307 (= Dasyporcina [j*c] Gray, 1825, 
p. 341; Coelogenyidae Burmeister, 1854, p. 227 [Coelo- 
genina Gervais, 1849, p. 204]; Agoutidae Gray, 1821, p. 
304—all invalid names). R.;S.A. 

Subfam. Cuniculinae, new form (=Cuniculidae Miller and Gidley, 
1918, p.446). R.; Cent. A., S.A. 

Cuniculus Brisson, 1762 (=AgotUP Lac6pede, 1799; Codogenus 


1 Throughout this section “Pleist.” is used for brevity in referring to the age of the extinct West Indian genera. 
Doubtless all did live in the Pleistocene, but some, at least, also lived into post-Pleistocene times and it is even 
possible, although improbable, that some are still living. 

* Note that Agouti, a name still often used, although it is antedated by Cuniculus, is not applicable to the 
agoutis (agutis) but to the pacas. 
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Cuvier, 1807 [Coelogenys of most authors]). R.; S.A., Cent. 

A. Lowland pacas. 

Stictomys Thomas, 1924. R.;S.A. Mountain pacas. 

Subfam. Dasyproctinae Murray, 1866, pp. xiv, 351. 

Dasyprocta Illiger, 1811. R.; S.A., Cent. A., W. Indies. 

My opr odd Thomas, 1903. R.; S.A. Acushi (acuchl, acuschy, 
etc.). 

Superfam. Chinchilloidea Kragllevich, 1940, p. 756. 

Fam. Chinchillldae Bennett, 1833, p. 58. [Including Lagostomidae Bona¬ 
parte, 1838, p. 113.] Olig.-R.; S.A. 
f Scotamys Loomis, 1914. Olig.; S.A. 

\Perimys Ameghino, 1887. U. Olig.-L. Mioc.; S.A. 
\Prolagostomus Ameghino, 1887. L. Mioc.; S.A. 
f Pliolagostomus Ameghino, 1887. L. Mioc.; S.A. 
t Scotaeumys Ameghino, 1887. L. Mioc.; S.A. 
t Sphodromys Ameghino, 1887. L. Mioc.; S.A. 
t Euphilus Ameghino, 1889. Plioc.; S.A. 

Lagostomus Brookes, 1828 ( Viscaccia of some authors, in error). 

Pleist.-R.; S.A. Plains vizcacha, vizcachdn. 

Lagidium Meyen, 1833 (= Viscaccia Oken, 1816). 1 R.; S.A. 

Mountain vizcacha, chinchillon. 

Chinchilla Bennett, 1829. R.; S.A. Chinchilla. 

Superfam. Octodontoidea, new form? 

Fam. Capromyidae Smith, 1842, p. 308 (=Ondatrina Gray, 1825, p. 341). 
Mioc.-R.; S.A. R.; Cent. A., W. Indies, 
f Neoreomys Ameghino, 1887. L. Mioc.; S.A. 

\Scleromys Ameghino, 1887. L. Mioc.; S.A. 
f Lomomys Ameghino, 1891. L. Mioc.; S.A. 
f Olenopsis Ameghino, 1889. Mioc.-Plioc.; S.A. 

\Eumysops Ameghino, 1888. Plioc.; S.A. 
t Isomyopotamus Rovereto, 1914. Plioc.; S.A. 
t Paramyocastor Ameghino, 1904. Mioc.; S.A. 

Capromys Desmarest, 1822. R.;W. Indies. Hutia, jutia. 
Geocapromys Chapman, 1901. R.;W. Indies. Hutia. 
Procapromys Chapman, 1901. R.; S.A. Hutia. 

Plagiodontia Cuvier, 1836. R.; Cent. A., W. Indies. 

Myocastor Kerr, 1792 ( = Myopotamus Geoffroy, 1805). Plioc.- 
R.; S.A. Nutria, coypu. 

Fam. Octodontidae Waterhouse, 1839a, p. 172. [Including Spalacopo- 
didae Lilljeborg, 1866, p. 44.] U. Olig.-R.; S.A. Pleist.; 
W. Indies. Degus. 

t Eoctodon Ameghino, 1902. U. Olig.; S.A. 

\Pithanolomys Ameghino, 1887. Plioc-Pleist.; S.A. 
\Palaeoctodon Rovereto, 1914. Plioc.; S.A. 

\Alterodon Anthony, 1920. Pleist.; W. Indies. 

Octodon Bennett, 1832. R.; S.A. Degu. 

Octodontomys Palmer, 1903 (= Neoctodon Thomas, 1902, nec 
Bedel, 1892). R.;S.A. Chozchori. 

Spalacopus Wagler, 1832. R.;S.A. 

Aconaemys Ameghino, 1891 (-Schizodon Waterhouse, 1842, nec 
Agassiz, 1829). R.;S.A. 


1 The use of the later name, Lagidium , has been validated by suspension of the Rules. 
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Octomys Thomas, 1920. R.; S.A. 

Fam. Ctenomyidae Tate, 1935, p. 295 (=Ctenomydae Gervais, 1849, 
p. 203; Ctenomysideae Lesson, 1842, p. 105). Plioc.-R.; 
S.A. 

\A ctenomys Burmeister, 1888 (hitherto generally called f Di- 
coelophorus Ameghino, 1888). 1 Plioc.; S.A. 
t Eucelophorus Ameghino, 1909. ?Plioc.; S.A. 
t Xenodontomys Kraglievich, 1927. Plioc.; S.A. 

\Megactenomys Rusconi, 1930. Plioc.; S.A. 

Ctenomys De Blainville, 1826. Pleist.-R.; S.A. Tucu tucu. 
Fam. Abrocomidae Miller and Gidley, 1918, p. 447. Plioc.-R.; S.A. 
t Protabrocoma Kraglievich, 1927. Plioc.; S.A. 

Abrocoma Waterhouse, 1837. R.;S.A. “Rat chinchilla/* 

Fam. Echimyidae Miller and Gidley, 1918, p. 445 (= Echymyidae Bona¬ 
parte, 1850; Echimyda Pictet, 1843, p. 202; Echymina Gray, 
1825, p. 341; Loncheridae Burmeister, 1850, p. 17; Lon- 
cherini Giebel, 1847, p. 93; all incorrect forms). U. Olig.- 
R.; S.A. Pleist.-R.; W. Indies, Cent. A. Spiny “rats,” 
“porcupine rats,” urares. 

Subfam. Echimyinae Murray, 1866, pp. xiv, 350 (=Loncherinae 
Thomas, 1897, p. 1024; Loncherini Giebel, 1847, p. 93). 
U. Olig.-R.; S.A. Pleist.-R.; W. Indies, Cent. A. 
f Protadelphomys Ameghino, 1902. U. Olig.; S.A. 

^Stichomys Ameghino, 1887. L. Mioc.;S.A. 

\Adelphomys Ameghino, 1887. L. Mioc.; S.A. 
t Gyrignophus Ameghino, 1891. L. Mioc.; S.A. 

\Prospaniomys Ameghino, 1902. L. Mioc.; S.A. 
f Spaniomys Ameghino, 1887. U. Olig.-L. Mioc.; S.A. 
\Graphimys Ameghino, 1891. L. Mioc.;S.A. 
f Isolobodon Allen, 1916. Pleist.; W. Indies, 
t Heteropsomys Anthony, 1916. Pleist.; W. Indies, 
t Homopsomys Anthony, 1917. Pleist.; W. Indies. 

\Aphaetreus Miller, 1922. Pleist.; W. Indies, 
f Ithydontia Miller, 1922. Pleist.; W. Indies, 
f Brotomys Miller, 1916. Sub-R.; Cent. A. 
t Boromys Miller, 1916. Sub-R.; Cent. A. 

Proechimys Allen, 1889. R.; S.A., Cent. A. 

Hoplomys Allen, 1908. R.; S.A., Cent. A. 

Euryzygomatomys Goeldi, 1901. R.; S.A. 

Clyomys Thomas, 1916. R.; S.A. 

Carterodon Waterhouse, 1848. Pleist.*-R.; S.A. 

Cercomys Cuvier, 1832. R.; S.A. 

Mesomys Wagner, 1845. R.; S.A. 

1 Dicodophorus has priority, but the animal to which it should be applied is debated. Rusconi has proposed two 
nomendatural solutions and Miller one, the three proposals mutually exclusive so that only one of them (if any) 
can be correct, but all concluding that this important Pliocene genus is properly called Dicodophorus . The situation is 
too complicated to summarize here, but all three of Rusconi's and Miller's arguments essentially depend on accepting 
certain specimens as types of Dicodophorus. But under the Rules (which both these authors accept) the type of a 
genus is a species, not a specimen. The type of this genus is “Dicodophorus” latidens . It is agreed that this species 
belongs in Ctenomys. Therefore Dicodophorus is a synonym of Ctenomys and the valid name of the Pliocene genus is 
Actenomys. 

1 This is another of the very few instances of an animal’s being found first as a fossil and later discovered to be 
still living. 
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Lonchothrix Thomas, 1920. R.; S.A. 

Isothrix Wagner, 1845. R.; S.A. 

Diplomys Thomas, 1916. R.; S.A., Cent. A. 

Echimys Cuvier, 1809 (= Echinomys Wagner, 1840; Loncheres 
Illiger, 1811). 1 R.; S.A., Cent. A. 

Subfam. Dactylomyinae Tate, 1935, p. 295. R.; S.A. 

Dactylomys Geoffroy, 1833. R.; S.A. 

Kannabateomys Jentink, 1891. [Including Lachnomys Thomas, 
1916.] R.; S.A. 

Thrinacodus Gunther, 1879. R.; S.A. 

Fam. Thryonomyidae 2 Pocock, 1922b, p. 423 (=Aulacodina Bonaparte, 
1845, p. 5). L. Mioc.; PAf. Plioc.; E. As. R.; Af. 
t Paraulacodus Hinton, 1933. Plioc.; As. 

Thryonomys Fitzinger, 1867 ( =Aulacodus Temminck, 1827, 
nec Eschscholtz, 1822). [Including Choeromys Thomas, 
1922.] R.; Af. Cane “rat,” bamboo “rat.”* 
PThryonomyidae incertae sedis: 

\Neosciuromys Stromer, 1922. L. Mioc.;Af. 

\Phiomyoides Stromer, 1926. L. Mioc.; Af. 
t Sayimys Wood, 1937. M. Plioc.; As. 

Fam. Petromyidae Tullberg, 1899, p. 147. R.; Af. 

Petromys* Smith, 1831. R.; Af. Rock “rat.” 
PHYSTRICOMORPHA incertae sedis: 

Superfam. Bathyergoidea Osborn, 1910, p. 538 (= Bathyergomorphi Tull¬ 
berg, 1899, p. 357). 

Fam. Bathyergidae Waterhouse, 1841b, p. 81 (= Georychidae Anon., 
1897, p. 14; Georychina Gravenhorst, 1843, facing p. 502). 
?L. Mioc., Pleist.-R.; Af. 
f Gypsorhyckus Broom, 1934. Pleist.; Af. 

Georychus Illiger, 1811. R.; Af. Blesmol. 

Cryptomys Gray, 1864. R.; Af. 

Heliophobius Peters, 1846 6 ( = Myoscalops Thomas, 1890). R.; 
Af. 

Bathyergus Illiger, 1811. R.; Af. “Mole rat.” 

Heterocephalus Riippell, 1842. [Including Fornarina Thomas.] 
R.; Af. Sand “rat,” naked “rat,” naked “mole.” 
PBathyergidae incertae sedis: 

^Bathyergoides Stromer, 1926. L. Mioc.; Af. 
PHYSTRICOMORPHA or PMYOMORPHA incertae sedis: 

Superfam. Ctenodactyloidea, new form? (= Ctenodactyloidei Tullberg, 
1899, p.387). 

Fam. Ctenodactylidae Zittel, 1893, p. 542 ( = Ctenodactylina Gervais, 
1853, p. 245). L. Plioc.; PAs. R.;Af. Gundis. 

Ctenodactylus Gray, 1830. R.;Af. 

1 Echinomys is simply an (invalid) emendation of Echimys . Many authors maintain that Echimys and Loncheres 
are distinct genera, making Echimys what is here called Proechimys t or Euryzygomatomys , or both, and calling the 
present genus Loncheres . I have followed Tate, who makes the two names strict synonyms. 

1 Spelled “Thrynomyidae” by Pocock. 

3 The same vernacular names are applied to some other distantly related or unrelated rodents. 

4 This is Petromus in the original publication and perhaps that was intended, but it may well have been a mis¬ 
print (correctable under the Rules), and I have assumed this rather than depart from universal usage without abso¬ 
lute necessity. 

5 Not preoccupied by Heliophobus Boisduval, 1829. 
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Pectinator Blyth, 1856. L. Plioc.; ?As. R.;Af. 

Massouteria Lataste, 1885. R.; Af. 

Felovia Lataste, 1886. R.; Af. 

Cohort MUTICA Linnaeus, 1766, p. 24. 

Order CETACEA Brisson, 1762, pp. 3, 227 (=Cete Linnaeus, 1758, p. 75). 
fSuborder ARCHAEOCETI Flower, 1883, p. 182 (=Zeuglodontia Gill, 1871a, 

p. 122). 

fFam. Protocetidae Stromer, 1908, p. 148. M. Eoc.; Af., N.A. 
t Protocetus Fraas, 1904. M. Eoc.; Egypt, ?N.A. 
jPappocetus Andrews, 1920. M. Eoc.; Nigeria, 
t Eocetus Fraas, 1904 (= ^Mesocetus Fraas, 1904, nec Moreno, 
1892, nec Van Beneden, 1880). M. Eoc.; Egypt. 
fFam. Dorudontidae Miller, 1923, p. 40. U. Eoc.; N.A., Eu., Af. L. 
Mioc.; Eu., New Zealand. 

\Dorudon Gibbes, 1845. U. Eoc.; N.A., Egypt, 
f Zygorhiza True, 1908. U. Eoc.; N.A., England, 
f Phococetus Gervais, 1876. L. Mioc.; France, 
f Kekenodon Hector, 1881. L. Mioc.; New Zealand. 
fFam. Basilosauridae Cope, 1867, p. 144 ( = fZeuglodontidae Bonaparte, 
1849, p. 618, invalid). U. Eoc.; N.A., Af. L. Olig.jEu. 
t Prozeuglodon Andrews, 1906. U. Eoc.; Egypt, 
fj Basilosaurus Harlan, 1834 ( = f Zeuglodon Owen, 1839). U. Eoc.; 
N.A. 

t Platyosphys Kellogg, 1936. L. Olig.; Ukraine. 

?tARCHAEOCETI incertae sedis: 

f Microzeuglodon Stromer, 1903. L. Mioc.; Eu. 

\Archaeodelphis Allen, 1921. U. Eoc.; N.A. 

\Patriocetus Abel, 1914. U. Olig.; Eu. 
t Agriocetus Abel, 1914. U. Olig.; Eu. 

Suborder ODONTOCETI Flower, 1867, pp. 110, 115 (=Odontocete Flower, 
1864, p. 388). Toothed whales. 
fSuperfam. Squalodontoidea, new. 
fFam. Agorophiidae Abel, 1913b, p. 720. U. Eoc.; N.A. 

\Agorophius Cope, 1895. U. Eoc.; N.A. 
f Xenorophus Kellogg, 1923. U. Eoc.; N.A. 
fFam. Squalodontidae Brandt, 1873, p. 576. U. Olig.-U. Mioc.; Eu. 

L. Mioc.; S.A., Aus., New Zealand. M.-U. Mioc., N.A. 
\Microcetus Kellogg, 1923. U. Olig.; Eu. 
t Microsqualodon Abel, 1905. L. Mioc.; Eu. 
t Neosqualodon Dal Piaz, 1904. L. Mioc.; Eu. 
t Rhytisodon Paolo, 1897. L. Mioc.; Eu. 

]Sgualodon Grateloup, 1840. L.-U. Mioc.; Eu. M.-U. Mioc.; 
N.A. 

t Trirhizodon Cope, 1890. L.-M. Mioc.; Eu. 
t Phoberodon Cabrera, 1926. L. Mioc.; S.A. 
t Prosqualodon Lydekker, 1894. L. Mioc.; S.A., New Zealand, 
t Metasqualodon Hall, 1911. L. Mioc.; Aus. 
t Parasqualodon Hall, 1911. L. Mioc.; Aus. 

\C6lophonodon Leidy, 1853. U. Mioc.; N.A. 

^Saurocetus Agassiz, 1848. U. Mioc.; N.A. 

Superfam. Platanistoidea, new. River dolphins. 

Fam. Platanistidae Gray, 1863b, p. 199. M. Mioc., L.-M. Plioc., Pleist.; 
N.A. L. Mioc.-R.; S.A. U. Mioc.;Eu. R.;As. 
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Subfam. Platanistinae Flower, 1867, p. 114 ( = Platanistina Gray, 1846, 
p. 45). M. Mioc.; N.A. U. Mioc.; Eu. R.; S. As. 

IfZarhachis Cope, 1868. M. Mioc.; N.A. 
f Pachy acanthus Brandt, 1871. U. Mioc.; Eu. 

Platanista Wagler, 1830. R.; S. As. Susu, Ganges dolphin. 
Subfam. Iniinae Flower, 1867, p. 114 (—Iniina Gray, 1846, pp. 25, 45). 
L. Mioc.-R.; S.A. L. Plioc.; N.A. R.; As. 

^Proinia True, 1910. L. Mioc.; S.A. 

\Hesperocetus True, 1912. L. Plioc.; N.A. 

\Saurodelphis Burmeister, 1891 (— ^Saurocetes Burmeister, 1871, 
nec Sauro-cetus Agassiz, 1848; f Pontoplanodes Ameghino, 
1891). 1 Plioc. ;S. A. 

f Anisodelphis Rovereto, 1915. Plioc.; S.A. 
f Ischyorhynchus Ameghino, 1891. Plioc.; S.A. 

Inia D'Orbigny, 1834. R.; S.A. Amazon dolphin. 

Lipotes Miller, 1918. R.; China. 

Subfam. Stenodelphininae Miller, 1923, p. 40. M. Plioc., Pleist.; N.A. 
Plioc., R.; S.A. 

f Lonchodelphis Allen, 1924. M. Plioc.; N.A. 
f Pontistes Burmeister, 1885. Plioc.; S.A. 
f Pontivaga Ameghino, 1891. Plioc.; S.A. 

Stenodelphis Gervais, 1847 ( = Pontoporia Gray, 1846, nec 
Kroyer, 1842, emend . Agassiz, 1846). Pleist.; N.A. R.; 
S.A. 

Superfam. Physeteroidea Gill, 1872, p. 15. 

Fam. Ziphiidae Gray, 1865c, p. 528 (=Ziphiina Gray, 1850, pp. 59, 61, 
fide Palmer, 1904, p. 776). [Including Squalodelphidae Dal 
Piaz, 1916, p. 32.] L. Mioc.; S.A. L. Mioc.-M. Plioc.; Eu. 
U. Mioc.; N.A. R.; all oceans. Beaked whales, 
f Notocetus Moreno, 1892 ( = f Diochotichus Ameghino, 1894 2 ; 
fArgyrodelphis Lydekker, 1894; nec \Notiocetus Ameghino, 
1891). L. Mioc.; S.A. 

fSqualodelphis Dal Piaz, 1916. L. Mioc.; Eu. 
t Cetorhynckus Gervais, 1861. M.-U. Mioc.; Eu. 
t Ziphioides Probst, 1886. M. Mioc.; Eu. 
fAnoplonassa Cope, 1869. U. Mioc.; N.A. 

\Belemnoziphius Huxley, 1864. U. Mioc.; N.A., Eu. 
f Choneziphius Duvernoy, 1851. U. Mioc.; N.A. U. Mioc.-M. 
Plioc.; Eu. 

IfEboroziphius Leidy, 1876. U. Mioc.; N.A. 

Mesoplodon Gervais, 1850. U. Mioc.; N.A. U. Mioc.-M. Plioc.; 

Eu. R.; Atlantic, Pacific, Indian oceans. “Cow fish.” 
f Palaeoziphius Abel, 1905. U. Mioc.; Eu. 
f Proroziphius Leidy, 1876. U. Mioc.; N.A. 


1 This genus is usually and perhaps correctly called ^Pontoplanodes , yet t Saurocetes may be the correct name 
after all. The questions are (1) whether Sauro-cetus really preoccupies Saurocetes , and (2) whether appearance of 
Saurodelphis in a newspaper was valid publication. Cabrera, 1926, answers both these affirmatively, and I follow his 
excellent authority in the hope of promoting uniformity, although my own tendency would be to answer both 


negatively. 

2 t Diochotichus, now the name most frequently employed for this genus, was given on the grounds that f Noto¬ 
cetus is preoccupied by t Notiocetus. Cabrera, 1926, does not consider this as preoccupation, and I follow him, al¬ 
though with great reluctance because of the probable confusion of having such similar names for allied but distinct 


animals. 
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Ziphius Cuvier, 1823. R.; all oceans. Two-toothed whale, 
f Ziphirostrum Du Bus ex Van Beneden, 1868 (= ^Mioziphius 
Abel, 1905). 1 U. Mioc.; Eu. 
f Berardiopsis Portis, 1886. M. Plioc.; Eu. 

Tasmacetus Oliver, 1937. R.; S. Pacific. 

Berardius Duvernoy, 1851. R.; Pacific. 

Hyperoodon Lac6pede, 1804. R.; N. Atlantic, Mediterranean, 
S. Pacific, Antarctic. Bottle-nosed whale. 

Fam. Physeteridae Gray, 1821, p. 310. [Including Kogiinae Gill, 1871b, 
p. 732 (Kogiidae auct.); Physodontidae Lydekker, 1894b, 
p. 4.] L. Mioc.; S.A. L.-U. Mioc., M. Plioc.; Eu. M. Mioc.- 
L. Plioc., Pleist.; N.A. L. Plioc. ;Aus. R.; Atlantic, Pacific, 
Indian oceans. Sperm whales. 

fSubfam. Hoplocetinae Cabrera, 1926, p. 408. L. Mioc.;S.A. ?L., M.- 
U. Mioc.; Eu. M. Mioc.; N.A. ?L. Plioc.; ?Aus. 
\Apenophy$eter Cabrera, 1926. L. Mioc.; S.A. 
f Diaphcrocetus Ameghino, 1892 (— \Mesocetus Moreno, 1892, 
necV an Beneden, 1879). L. Mioc.; S.A. 
f Idiorophus Kellogg, 1925. L. Mioc.; S.A. 
t Hoplocetus Gervais, 1848-1852. M. Mioc.; Eu. 

\Aulophyseter Kellogg, 1927. M. Mioc.; N.A. 
t Scaldicetus Du Bus, 1867. ?L. Mioc., U. Mioc.; Eu. ?L. Plioc.; 
?Aus. 

Subfam. Physeterinae Flower, 1867, p. 114. M.—U. Mioc., Pleist.; 

N.A. L.-U. Mioc., M. Plioc.; Eu. L. Plioc.; Aus. R.; all 
oceans. 

jOntocetus Leidy, 1859. M.-U. Mioc.; N.A. M. Mioc.; Japan, 
f Idiophyseter Kellogg, 1925. M. Mioc.; N.A. 
t Orycterocetus Leidy, 1853. M. Mioc.; N.A. 
t Dinoziphius Van Beneden, 1880. U. Mioc.; N.A. 
t Physeterula Van Beneden, 1877. U. Mioc.; Eu. 

\Prophyseter Abel, 1905. U. Mioc.; Eu. 

\Tkalassocetus Abel, 1905. U. Mioc.; Eu. 
f Physetodon McCoy, 1879. L. Plioc.; Aus. 
t Balaenodon Owen, 1846. M. Plioc.; Eu. 
t Priscophyseter Portis, 1886. M. Plioc.; Eu. 

Physeter Linnaeus, 1758. U. Mioc., Pleist.; N.A. L.-M. Mioc.; 
Eu. R.; all oceans. Sperm whale, cachalot. 

Subfam. Kogiinae Gill, 1871b, p. 732. L. Plioc.; N.A. R.; Atlantic, 
Pacific, Indian oceans, 
f Kogiopsis Kellogg, 1929. L. Plioc.; N.A. 

Kogia Gray, 1846. R.; Atlantic, Pacific, Indian oceans. Pygmy 
sperm whale. 

Superfam. Delphinoidea Flower, 1864, p. 389. 

fFam. Eurhinodelphidae Abel, 1901, p. 60. L. Mioc.; S.A. L.-U. Mioc.; 
Eu. M. Mioc.; N.A. U. Mioc.; Japan, 
t Argyrocetus Lydekker, 1894. L. Mioc.; S.A. 
t Ziphiodelphis Dal Piaz, 1909. L. Mioc.; Eu. 
t Eurhinodelphis Du Bus, 1867. M. Mioc.; N.A. U. Mioc.; Eu., 
Japan. 

fFam. Hemisyntrachelidae Slijper, 1936, p. 550. M. Mioc.; N.A. L. 
Plioc. ; Eu. 

L Many, perhaps most, recent authors use Abel's name, which is antedated by at least three properly established 
*ic names and is certainly invalid, t Ziphirostrum appears to be the oldest name for the genus. 
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f Lophocetus Cope, 1867. M. Mioc.; N.A. 
t Hemisyntrachelus Brandt, 1873. L. Plioc.; Eu. 
fFam. Acrodelphidae Abel, 1905, p. 41. L.-U. Mioc.; Eu. M. Mioc.-L. 
Plioc. ;N. A. 

]Acrodelphis Abel, 1900. L.-U. Mioc.; Eu. M. Mioc.; N.A. 
\Schizodelphis Gervais, 1861 (= f Cyrtodelphis Abel, 1900). L. 
Mioc.-L. Plioc.; Eu. L. Mioc.; Af. M. Mioc., L. Plioc.; 
N.A. 

\Eoplatanista Dal Piaz, 1916. L. Mioc.; Eu. 
t Champsodelphis Gervais, 1848-1852. M.-U. Mioc.; Eu. 
\Heterodelphis Brandt, 1873. M.-U. Mioc.; Eu. 

\Pomatodelphis Allen, 1921. M. Mioc.;Eu. L. Plioc.; N.A. 

Fam. Monodontidae Gray, 1821, p. 310. [Including Delphinapteridae 
Weber, 1904, pp. 577, 579 = Delphinapterinae Gill, 1871a, 
p. 124.] Pleist.; Eu., N.A. R.; N. oceans. 

Delphinapterus Lacepede, 1804. Pleist.; N.A. R.; N. oceans. 
Beluga, white whale. 

Monodon Linnaeus, 1758. Pleist.; Eu., N.A. R.; Arctic, N. 
Atlantic. Narwhal. 

Fam. Delphinidae Gray, 1821, p. 310. L. Mioc.-R.; Eu., N.A. R.; all 
seas. 

f Delphinavus Lull, 1914. L. Mioc.; N.A. 

\Protodelphinus Dal Piaz, 1922. L. Mioc.; Eu. 
t Iniopsis Lydekker, 1893. L. Mioc.; Eu. 
t Kentriodon Kellogg, 1927. M. Mioc.; N.A. 

{Delplfiinodon Leidy, 1869. M. Mioc.; N.A. 

\Delphinopsis Muller, 1853. U. Mioc.; Eu. 

\Agabelus Cope, 1875. M. Mioc.; N.A. 

\Belosphys Cope, 1875. M. Mioc.; N.A. 
t Ixacanthus Cope, 1868. M. Mioc.; N.A. 

\Tretosphys Cope, 1868. M. Mioc.; N.A. 
j Liolithax Kellogg, 1931. M. Mioc.; N.A. 
t Oedolithax Kellogg, 1931. M. Mioc.; N.A. 

\Lamprolithax Kellogg, 1931. M. Mioc.; N.A. 

\Nannolithax Kellogg, 1931. M. Mioc.; N.A. 
f Platylithax Kellogg, 1931. M. Mioc.; N.A. 
f Loxolithax Kellogg, 1931. M. Mioc.; N.A. 
j Grypolithax Kellogg, 1931. M. Mioc.; N.A. 
j Ceterhinops Leidy, 1877. U. Mioc.; N.A. 

\Stereodelphis Gervais, 1848-1852. M. Mioc.; Eu. 
f Macrochirijer Brandt, 1874. U. Mioc.; Eu. 
f Pithanodelphis Abel, 1905. U. Mioc.; Eu. 

Steno Gray, 1846. L.-M. Plioc.; Eu. R.; oceans except polar. 
Long-beaked dolphin. 

Solatia Gray, 1866. R.; Indian Ocean, W. Af., eastern S.A. 

White dolphin. 

Prodelphinus Gervais, 1880. R.; Atlantic. Spotted dolphin. 
Delphinus Linnaeus, 1758. L.-M. Plioc.; Eu. R.; all seas. 

(Common) dolphin. 

Grampus Gray, 1828. R.; seas except polar. Grampus, 1 Risso’s 
dolphin. 

1 Like several other names among Cetacea, and indeed like most truly vernacular mammal names, 1 'grampus” 
is applied to several different animals. It is merely a corruption of the French for "big fish.” 
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Tursiops Gervais, 1855 ( = Tursio Gray, 1843, nec Fleming, 
1822). U. Plioc.; Eu. R.; all seas except polar. Bottle¬ 
nosed dolphin or porpoise. 

Lagenorhynchus Gray, 1846. R.; seas except polar. Spectacled 
dolphin, striped dolphin. 

Cephalorhynchus Gray, 1846. R.; S. seas. 

Orcinus Fitzinger, 1860 (= Orca Gray, 1846, nec Wagler, 1830). 

M. Plioc.; Eu. R.; all seas. Killer “whale.” 

Pseudorca Reinhardt, 1862. U. Plioc.; Eu., Japan. R.; all seas. 
Lesser killer, false killer. 

Orcaella 1 Gray, 1866. R.; S. As. Irrawaddy River dolphin. 
Globicepkala Lesson, 1828. Pleist.; N.A. R.; seas except polar. 
Ca'ing whale, “blackfish.” 

Lissodelphis Gloger, 1841 (= Tursio Wagler, 1830, nec Fleming, 
1822). R.; all oceans. “Right whale” dolphin. 

Fam. Phocaenidae Bravard, 1885, p. 144 ( = Phocaenina Gray, 1825, p. 

340). U. Mioc.; Eu. Pleist.; New Zealand. R.; oceans 
except polar. Porpoises, 
f Palaeophocaena Abel, 1905. U. Mioc.; Eu. 
f Protophocaena Abel, 1905. U. Mioc.; Eu. 

\Phocaenopsis Huxley, 1859. Pleist.; New Zealand. 

Phocaena Cuvier, 1817. [Including Phocaenoides Andrews, 1911; 

etc.] R.; seas except polar. (Common) porpoises. 
Neophocaena Palmer, 1899 ( = Neomeris Gray, 1846, nec La- 
mouroux, 1816). R.; Indian Ocean, W. Pacific. 

Suborder MYSTICETI Flower, 1864, p. 388. 2 Whale-bone whales. 

fFam. Cetotheriidae Cabrera, 1926, p. 369 (= Cetotheriinae Brandt, 
1872, p. 116). M. Olig.-L. Plioc.; Eu. L. Mioc.;S.A. M.-U. 
Mioc.; N;A. 

f Pachycetus Van Beneden, 1883. M. Olig.; Eu. 

\Cetotheriopsis Brandt, 1871. U. Olig.; Eu. L. Mioc.; S.A. 
\Aglaocetus Kellogg, 1934. L. Mioc.; S.A. 
f Cophocetus Packard and Kellogg, 1934. M. Mioc.; N.A. 
f Mauicetus Benham, 1939. L. Mioc.; New Zealand, 
f Peripolocetus Kellogg, 1931. M. Mioc.; N.A. 

\Tiphyocetus Kellogg, 1931. M. Mioc.; N.A. 
f Cephalotropis Cope, 1896. U. Mioc.; N.A. 
f Cetotheriomorphis Brandt, 1873. U. Mioc.; Eu. 
t Cetotherium Brandt, 1843. U. Mioc.; Eu. 
t Eucetotherium Brandt, 1873. U. Mioc.; Eu. 
t Herpetocetus Van Beneden, 1872. U. Mioc.; Eu. 
t Isocetus Van Beneden, 1880. U. Mioc.; Eu. 

\Mesocetus Van Beneden, 1880. M.-U. Mioc.; Eu. 

\Melopocetu$ Cope, 1896. U. Mioc.; N.A. 
t Mixocetus Kellogg, 1934. U. Mioc.; N.A. 
f Parietobalaena Kellogg, 1924. ?M.-U. Mioc.; N.A. 
f Plesiocelopsis Brandt, 1873. U. Mioc.; N.A. L. Plioc.; Eu. 
t Rhegnopsis Cope, 1896. U. Mioc.; N.A. 
t Siphonocetus Cope, 1895. U. Mioc.; N.A. 
t Tretulias Cope, 1895. U. Mioc.; N.A. 

1 Usually written “Orcella” which is better etymology but incorrect zoological nomenclature. 

* Spelled Mysticeteby Flower. According to Hay, 1930, p. 571, Cope first used Mysticeti, 1891a, p. 69. 
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t Ulias Cope, 1895. U. Mioc.; N.A. 

\Amphicetus Van Beneden, 1880. L. Plioc.; Eu. 
fj Heterocetus Van Beneden, 1880. L. Plioc.; Eu. 

Fam. Rhachianectidae Weber, 1904, p. 575. R.; N. Pacific. 

Rkachianectes Cope, 1869. R.; N. Pacific. Gray whale. 

Fam. Balaenopteridae Gray, 1864a, p. 203. U. Mioc.-Pleist.; N.A. 
L.-M. Plioc.; Eu. R.; all oceans, 
f Mesoteras Cope, 1870. U. Mioc.; N A. 
t Megapteropsis Van Beneden, 1872. L. Plioc.; Eu. 
t Plesiocetus Van Beneden, 1859. L. Plioc.; Eu. 

\Burtinopsis Van Beneden, 1872. M. Plioc.; Eu. 
f Palaeocetus Seeley, 1865. M. Plioc.; Eu. 
f Idiocetus Capellini, 1876. M. Plioc.; Eu. 
f Notiocetus Ameghino, 1891. Plioc.; S.A. 

Balaenoptera Lacepede, 1804. [Including f Cetctheriophanes 
Brandt, 1873.] L. Plioc-Pleist.; N.A. L.-M. Plioc.; Eu. 
R.; all oceans. Rorqual, fin whale, finback. 

Megaptera Gray, 1846. L. Plioc., Pleist.; N.A. M. Plioc.; Eu. 

R.; all oceans. Hump-backed whale. 

Sibbaldus Gray, 1864. R.; all oceans. Sulphur-bottom whale, 
blue whale. 

Fam. Balaenidae Gray, 1825, p. 340 ( = Balanadae Gray, 1821, p. 310). 

[Including Neobalaenidae Miller, 1923, p. 21.] L. Mioc., 
Pleist.; S.A. L.-U. Plioc.; Eu. R.; Arctic, Atlantic, Pacific 
oceans. 

f Morenocetus Cabrera, 1926. L. Mioc.; S.A. 
t Protobalaena Du Bus, 1867, L. Plioc.; Eu. 
fj Balaenotus Van Beneden, 1872. M. Plioc.; Eu. 

\Balaenula Van Beneden, 1872. M. Plioc.; Eu. 

Balaena Linnaeus, 1758. L.-U. Plioc.; Eu. R.; Arctic. Green¬ 
land right whale, bowhead. 

Eubalaena Gray, 1864. Pleist.; S.A. R.; oceans except Arctic. 
Right whale. 

Neobalaena Gray, 1870. R.; S. Pacific. 

Cohort FERUNGULATA, new. 

Superorder FERAE Linnaeus, 1758, p. 37. 

Order CARNIVORA Bowdich, 1821, p. 33 ( = Carnivori Vicq d’Azyr, 1792, p. 
civ). 

tSuborder CREODONTA Cope, 1875b, p. 444. 

fSuperfam. Arctocyonoidea Trouessart, 1885, p. 7 (=fArctocyonoidae 
Hay, 1930, p. 459; fProcreodi Matthew, 1915, p. 5). 
fFam. Arctocyonidae Murray, 1866, p. 117. [Including fOxyclaenidae 
Scott, 1892, p. 294; fChriacidae Osborn and Earle, 1895 f 
p. 20; fTriisodontidae Scott, 1892, p. 300.] L. Paleoc.-L. 
Eoc.; N.A. U. Paleoc., ?U. Eoc.; Eu. ?U. Paleoc.; ?As. 
fSubfam. Oxyclaeninae Matthew, 1937, p. 38 (= fOxyclaenidae Scott, 
1892, p. 294). [Including fChriacinae Matthew, 1937, 
p. 64 = fChriacidae Osborn and Earle, 1895, p. 20.] L. 
Paleoc.-L. Eoc.; N.A. U. Paleoc.; Eu. 

\0xydaenus Scott, 1892. L. Paleoc.; N.A. 

\Loxolophus Cope, 1885. L. Paleoc.; N.A. 
t Carcinodon Scott, 1892. L. Paleoc.; N.A. 
j Protogonodon Scott, 1892. L. Paleoc.; N.A. 
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f-i Deuterogonodon Simpson, 1935. M. Paleoc.; N.A. 
f Tricentes Cope, 1883. M. Paleoc.; N.A. 

\Mimotricentes Simpson, 1937. M. Paleoc.; N.A. 
\Proihrypiacodon Simpson, 1935. M. Paleoc.; N.A. 
t Thryptacodon Matthew, 1915. U. Paleoc.-L. Eoc.; N.A. 
\Arctocyonides Lemoine, 1891. U. Paleoc.; Eu. 
f Chriacus Cope, 1883. L. Paleoc.-L. Eoc.; N.A. 
t Metachriacus Simpson, 1935. M. Paleoc.; N.A. 
f Spanoxyodon Simpson, 1935. M. Paleoc.; N.A. 
f Deltatherium Cope, 1881. M. Paleoc.; N.A. 
fSubfam. Arctocyoninae Giebel, 1855, p. 755 (= fArctocyonidae of 
most authors, not sensu lato as here). M. Paleoc.—L. Eoc.; 
N.A. U. Paleoc.; Eu. 

f Claenodon Scott, 1892. [Including f Neoclaenodon Gidley, 1919.] 

M. Paleoc.; N.A. 

\Arctocyon De Blainville, 1841. U. Paleoc.; Eu. 
f Anacodon Cope, 1882. L. Eoc.; N.A. 
tSubfam. Triisodontinae Trouessart, 1904, p. 161 (— fTriisodontidae 
Scott, 1892, p. 300). L.-M. Paleoc.; N.A. 
t Baioconodon Gazin, 1941. L. Paleoc.; N.A. 

\Eoconodon Matthew and Granger, 1921. L. Paleoc.; N.A. 
f Triisodon Cope, 1881. M. Paleoc.; N.A. 
t Goniacodon Cope, 1888. M. Paleoc.; N.A. 

PfArctocyonoidea incerlae sedis: 

\Paroxyclaenus Teilhard de Chardin, 1921. U. Eoc.; Eu. 
t Hyracolestes Matthew and Granger, 1925. U. Paleoc.; As. 
f Didymoconus Matthew and Granger, 1924. L. Olig.; As. 
\Ardynictis Matthew and Granger, 1925. L. Olig.; As. 
fSuperfam. Mesonychoidea Osborn, 1910, 1 p. 527 (=fAcreodi Matthew, 
1909a, p. 327). 

fFam. Mesonychidae Cope, 1875b, p. 444. M. Paleoc.-U. Eoc.; N.A. 
U. Paleoc.-L. Eoc.; Eu. U. Eoc.; As. 
f Microclaenodon Scott, 1892. M. Paleoc.; N.A. 

\Dissacus Cope, 1881. M. Paleoc.-L. Eoc.; N.A. U. Paleoc.-L. 
Eoc.; Eu. 

f Hapalodectes Matthew, 1909. L. Eoc.; N.A. ?U. Eoc.; PAs. 
\Pachyaena Cope, 1874. L. Eoc.; N.A., Eu. 
f Synoplotherium Cope, 1872. [Including f Dromocyon Marsh, 
1876.] M. Eoc.; N.A. 

\Mesonyx Cope, 1872. M.-PU. Eoc.; N.A. 
t Harpagolestes Wortman, 1901. M.-U. Eoc.; N.A. 
\Andrewsarchus Osborn, 1924. U. Eoc.; As. 
fSuperfam. Oxyaenoidea Osborn, 1910, p.527 (= fPseudocreodi Matthew, 
1909a, p. 327). 

fFam. Oxyaenidae Cope, 1877, p. 89. U. Paleoc.-M. Eoc.; N.A. L.-U. 
Eoc.; Eu. U. Eoc.; As. 

fSubfam. Oxyaeninae Trouessart, 1885, p. 15. U. Paleoc.—M. Eoc.; 

N. A. U. Eoc.; As. 

1 The assignment of authorship in this classification (in Osborn’s “Age of mammals”) is seldom clear. The section 
in which the word Mesonychoidea occurs is said to be “chiefly by Matthew/* but as Matthew does not appear sub¬ 
sequently ever to have used this term in his independent studies it may perhaps be assumed to have been an inser¬ 
tion by Osborn, and is in any case usually assigned to him as responsible for the work as a whole. 
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f Oxyaena Cope, 1874. [Including f Dipsalidictis Matthew, 1915.] 
U. Paleoc.-L. Eoc.; N.A. 
f Dipsalidictides Denison, 1938. L. Eoc.; N.A. 
f Protopsalis Cope, 1880. L. Eoc.; N.A. 
f Patriofelis Leidy, 1870. M. Eoc.; N.A. 
f Sarkastodon Granger, 1938. U. Eoc.; As. 
fSubfam. Palaeonictinae Denison, 1938, p. 174. U. Paleoc.-L. Eoc.; 
N.A. L.-U. Eoc.; Eu. 
fj Dipsalodon Jepsen, 1930. U. Paleoc.; N.A. 
f Palaeonictis De Blainville, 1842. L. Eoc.; Eu., N.A. 
fAmbloctonus Cope, 1875. L. Eoc.; N.A. 

\Paroxyaena Martin, 1906. U. Eoc.; Eu. 
fFam. Hyaenodontidae Leidy, 1869, pp. 38, 369. [Including fProviverri- 
dae Schlosser, 1886b, p. 293.] L. Eoc.-M. Olig.; N.A. M. 
Eoc.—M. Olig.; Eu. U. Eoc.-L. Olig., L. Plioc.; As. L. 
Olig., L. Mioc.; Af. 

fSubfam. Proviverrinae Matthew, 1909a, p. 465 (= fProviverridae 
Schlosser, 1886b, p. 293, sensu stricto). L.-M. Eoc.; N.A. 

M. Eoc.-L. Olig.; Eu. L. Olig.; Af. L. Plioc.; As. 

IfSinopa Leidy, 1871. L.-M. Eoc.; N.A. M. Eoc.; Eu. 
\Tritemnodon Matthew, 1906. L.-M. Eoc.; N.A. 

f Prorhyzaena Rxitimeyer, 1891. M. Eoc.; Eu. 
f Proviverra Rlitimeyer, 1862. L.-M. Eoc.; Eu. 
f Quercytherium Filhol, 1882. U. Eoc.; Eu. 
j Galethylax Gervais, 1848-1852. U. Eoc.; Eu. 
f Cynohyaenodon Filhol, 1873. ?U. Eoc.-?L. Olig.; Eu. 
f Paracynohyaenodon Martin, 1906. U. Eoc.; Eu., As. 
f Metasinopa Osborn, 1909. L. Olig.; Egypt, 
f Dissopsalis Pilgrim, 1910. L. Plioc.; As. 
fSubfam. Hyaenodontinae Trouessart 1885, p. 9 ( = fHyaenodontidae, 
sensu stricto ). M. Eoc.-M. Olig.; Eu. U. Eoc.-M. Olig.; 

N. A. U. Eoc.-L. Olig.; As. L. Olig., L. Mioc.; Af. 
f Propterodon Martin, 1906. M. Eoc.; Eu. U. Eoc.; As. 

\Apterodon Fischer, 1881. L. Olig.; Eu., Af. 

f Pterodon De Blainville, 1839. U. Eoc.-L. Olig.; Eu. U. Eoc.; 

N.A., As. L. Olig.; Egypt, 
f Hemipsalodon Cope, 1885. L. Olig.; N.A. 
f Dasyurodon Andreae, 1887. M. Olig.; Eu. 
fj Hyaenodon Laizer and Parieu, 1838. U. Eoc.-M. Olig.; Eu., 
N.A. L. Olig.; As., Af. 
f Metapterodon Stromer, 1926. L. Mioc.; Af. 
fSubfam. Limnocyoninae Wortman, 1902, p. 128. L.-U. Eoc.;N.A. 
U. Eoc.; Eu. 

f Prolimnocyon Matthew, 1915. L. Eoc.; N.A. 
f Limnocyon Marsh, 1872. M.-U. Eoc.; N.A. 
f Thinocyon Marsh, 1872. M. Eoc.; N.A. 
f Oxyaenodon Matthew, 1899. U. Eoc.; N.A. 
f Thereutherium Filhol, 1876. U. Eoc.; Eu. 
fSubfam. Machaeroidinae Matthew, 1909a, p. 330. 1 M.-U. Eoc.; N.A. 

1 Matthew used this name without definition at one point in his memoir (1909, p. 330) but in another (p. 461) 
he placed ^Machaeroides in the fLimnocyoninae. The subfamily name there appears as “Machairodontinae,” but 
this is clearly a misprint since Matthew always spelled the generic name Machaeroides. Denison (1938) first defi¬ 
nitely diagnosed the subfamily and correctly spelled its name, yet I think he is correct in ascribing it to Matthew. 
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t Machaeroides Matthew, 1909. M. EocN.A. 
t-4 pataelurus Scott, 1937. U. Eoc.; N.A. 

PfHyaenodontidae incertae sedis: 

]Opisthopsdlis Matthew, Granger, and Simpson, 1929. U. 
Paleoc.; As. 

fCREODONTA incertae sedis: 

fFam. Creotarsidae 1 Hay, 1930, p. 487. 

t Creotarsus Matthew, 1918. L. Eoc.; N.A. 

Suborder FISSIPEDA Blumenbach, 1791. 2 

fSuperfam. Miacoidea Simpson, 1931a, pp. 263, 276 (=fMiacoidae Teil¬ 
hard de Chardin, 1915, p. 188 3 ; Eucreodi Matthew, 1909a, 
p. 327). 

fFam. Miacidae Cope, 1880, p. 78 (= fUintacyonidae Hay, 1902, p. 759). 

[Including fViverravidae Wortman and Matthew, 1899, 
p. 136.] M. Paleoc.-U. Eoc.; N.A. U. Eoc.; Eu. U. Eoc., 
?L. Olig.; As. 

fSubfam. Viverravinae Matthew, 1909a, p. 345 ( = fViverravidae Wort- 
man and Matthew, 1899, p. 136). M. Paleoc.-U. Eoc.; 
N.A. U. Eoc.; Eu. ?L. Olig.; ?As. 
t Didymictis Cope, 1875. M. Paleoc.-L. Eoc.; N.A. 
f Ictidopappus Simpson, 1935. M. Paleoc.; N.A. 
t Viverravus Cope, 1872. L.-M. Eoc.; N.A. ?L. Olig.; ?As. 

U. Eoc.; Eu. 

f Plesiomiacis Stock, 1935. U. Eoc.; N.A. 
fSubfam. Miacinae Trouessart, 1885, p. 18. L.-U. Eoc.; N.A. U. Eoc.; 
As., Eu. 

t Uintacyon Leidy, 1871. L.-U. Eoc.; N.A. 
f Miacis Cope, 1872. [Including f Mimocyon Peterson, 1919.] 
L.-U. Eoc.; N.A. U. Eoc.; As., Eu. 

\Tapocyon Stock, 1934. U. Eoc.; N.A. 
t Vulpavus Marsh, 1871. L.-M. Eoc.; N.A. 
t Vassacyon Matthew, 1909. L. Eoc.; N.A. 
t Oddectes Wortman, 1901. M. Eoc.; N.A. 
t Palaearctonyx Matthew, 1909. M. Eoc.; N.A. 
t Pleurocyon Peterson, 1919. U. Eoc.; N.A. 

Superfam. Canoidea Simpson, 1931a, p. 276 ( — Arctoidea Flower, 1869, 
p. 15, plus Cynoidea Flower, 1869, p. 24; Arctoidea of most 
later authors; Ursoidae Hay, 1930, p. 488). 

Fam. Canidae Gray, 1821, p. 301 (=Canini Fischer, 1817, p. 372). [In¬ 
cluding Amphicyonidae Trouessart, 1885, p. 57; Lycaonidae 
Rochebrune, 1883, p. 133; Megalotidae Gray, 1869a, p. 210; 
Otocyonidae Trouessart, 1885, p. 51; etc.] U. Eoc.-R.; 
N.A., Eu. L, Olig.-R.; As. Pleist.-R.; S.A., Af. R.; Aus. 
Dogs, wolves, foxes, etc. 

Subfam. Caninae Gill, 1872, p. 63. U. Eoc.-R.; N.A., Eu. Pleist.-R.; 
As., S.A. R.;Af., Aus. 

t Procynodictis Wortman and Matthew, 1899. U. Eoc.; N.A. 

1 This family and genus are placed here, following Camp, Taylor, and Welles, 1942. 

1 This name is generally spelled “Fissipedia” and credited to Fischer von Waldheim, 1813. Blumenbach’s prior 
use seems valid. It included much extraneous material, but that is true of almost all old names. Both Blumenbach 
and Fischer von Waldheim spelled the word Fissipeda, and there is no good reason for the subsequent change. 

* Hay, 1930, also used this name and credited it to Teilhard de Chardin, but it is clear that Teilhard did not 
mean it as the name of a superfamily in any usual sense. 
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t Cynodictis Bravard and Pomel, 1850. U. Eoc.-L. Olig.; Eu. 
t Pseudocynodictis Schlosser, 1911. (Confused with \Cynodictis 
by many authors.) L.-U. Olig.; N.A. 

\Daphomus Leidy, 1850. L.-U. Olig.; N.A. 
f Nothocyon Matthew, 1899. L. Olig.-L. Mioc.; N.A. 
t Cynodesmus Scott, 1893. L. Mioc.; N.A. 
f Mesocyon Scott, 1890. U. Olig.-L. Mioc.; N.A. 
t Tomarctus Cope, 1873. L. Mioc.-L. Plioc.; N.A. 

\Alopecodon Viret, 1933. M. Mioc.; Eu. 
t Tephrocyon Merriam, 1906. M. Mioc.~L. Plioc.; N.A. 

Leptocyon Matthew, 1918. L. Plioc.; N.A. 
fAenocyon Merriam, 1918. 1 Pleist.; N.A. 
t Theriodictis Mercerat, 1891 (= \Dinocynops Ameghino, 1898). 
Pleist.; S.A. 

^Sivacyon Pilgrim, 1932. Pleist.; As. 

Canis Linnaeus, 1758. [Including Thos Oken, 1816; Simenia 
Gray, 1868; and many proposed genera and subgenera.] 
U. Plioc.-R.; N.A. Pleist.-R.; E., As. R.; world wide. 2 
Wolf, wild and domestic true dogs, coyotes, jackals, etc. 
Alopex Kaup, 1829. R.; Arctic. Arctic (blue or white) fox. 
Vulpes Frisch, 1775. ?U. Mioc., Pleist.-R.; N.A. Pleist.-R.; 

Eu., As. R.;N. Af. (Common) fox, red fox, kit fox, etc. 
Fenrtecus Desmarest, 1804 ( = Megalotis Illiger, 1811). R.; N. Af. 
Fennec. 

Urocyon Baird, 1857. Pleist.-R.; N.A. R.; northern S.A. Gray 
fox. 

NyctereutesTemminck, 1838-1839. R.; E. As. Hao,“raccoon”dog. 
Dusicyon H. Smith, 1839. Pleist.-R.; S.A. 

Subgenera of Dusicyon: 

Dusicyon {Dusicyon) H. Smith, 1839. [Including Pseudalopex 
Burmeister, 1856.] Pleist.-R.; S.A. Culpeo, South Ameri¬ 
can “fox,” Falkland “wolf.” 

Dusicyon {Cerdocyon) H. Smith, 1839. [Including Atelocynus 
Cabrera? 3 ] R.; S.A. Maikong, crab-eating “fox,” bush “fox” 
or “dog.” 

Dusicyon {Lycalopex) Burmeister, 1854. Pleist.-R.; S.A. 
(South American) field “fox.” 

Chrysocyon H. Smith, 1839. R.; S.A. Guara, aguard-guazu, 
maned “wolf.” 

Subfam. Simocyoninae Zittel, 1893, p. 632 (= fSimocyonidae Dawkins, 
1868, p. 1). [Including Lycaonina Gray, 1868c, p. 494; 
Cuoninae Miller, 1924, p. 155; Speothoinae Pocock, 1914, 
p. 929; fThaumastocyoninae Hiirzeler, 1940a, p. 225.] 
M. Olig.-L. Plioc.; N.A. U. Olig.-L. Plioc.; Eu. Pleist-R.; 
As., S.A. R.;Af. 

\Brachyrhynchocyon Loomis* 1936 ( = \Brachicyon Loomis, 1931, 
nec \Brachycyon Filhol, 1872). M. Olig.; N.A. 

1 Often, with considerable reason, placed as no more than a subgenus of Canis . Perhaps some of the supposed 
fossil specimens of Canis in South America belong here. 

* But not wild in South America and probably introduced by man in Australia although wild or at least feral 
there. The genus is recorded in the Pleistocene of South America, but the references are unreliable except in a broad 
sense and true Canis , settsu stricto , seems to be a human importation there. 

* Name for Dusicyon {Cerdocyon) microtis used in Cabrera and Yepes, 1940.1 have not seen its formal proposal. 



110 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


VOL. 85 


f Haplocyon Schlosser, 1901. U. Olig.-L. Mioc.; Eu. 
f Haplocyonoides Hiirzeler, 1940. L. Mioc.; Eu. 
t Temnocyon Cope, 1878. U. Olig.-L. Mioc.; N.A. 
f Enhydrocyon Cope, 1879. L. Mioc.; N.A. 
f Philotrox Merriam, 1906. L. Mioc.; N.A. 
f Thaumasiocyon Stehlin and Helbing, 1925. M. Mioc.; N.A. 
t Euoplocyon Matthew, 1924. U. Mioc.; N.A. 
fAraeocyon Thorpe, 1922 ( = f Pliocyon Thorpe, 1921, nec 
Matthew, 1918). L. Plioc.; N.A. 
f Simocyon Wagner, 1858 (= f Pseudocyon Wagner, 1857, nec Lar- 
tet, 1851). L. Plioc.; Eu. 
f Metarctos Gaudry, 1860. L. Plioc.; Eu. 

t Protocyon Giebel, 1855 ( = f Palaeocyon Lund, 1843, nec De 
Blainville, 1841). Pleist.; S.A. 

Speothos Lund, 1839 ( = Icticyon Lund, 1843; Cynogale Lund, 
1842, nec Gray, 1837). 1 Pleist.-R.; S.A. Bush dog. 

Cuon Hodgson, 1837 ( = Cyon Agassiz, 1846, and most later 
authors). Pleist.-R.; As. Dhole, red dog. 

Lycaon Brookes, 1827. R.;Af. Cape hunting dog. 
PSimocyoninae incertae sedis: 

f Ischyrocyon Matthew, 1904. U. Mioc.; N.A. 
fSubfam. Amphicynodontinae, new name (= fCynodontinae Schlosser, 
1911b, p. 389). [Including |Hemicyoninae Frick, 1926, 
p. 12.] U. Eoc.-L. Plioc.; Eu. L. Mioc.-L. Plioc.; N.A. 
L. Olig., U. Mioc., ?L. Plioc.; As. 
f Plesiocyon Schlosser, 1887. U. Eoc.; Eu. 

f Amphicynodon Filhol, 1882 (=t Cynodon Aymard, 1848, nec 
Spix, 1829). [Including f Paracynodon Schlosser, 1899.] 
Olig.; Eu. 

f Pachycynodon Schlosser, 1887. Olig.; Eu. L. Olig.; As. L. 
Mioc.; N.A. 

f Parictis Scott, 1893. L. Olig.-L. Mioc.; N.A. 
t Cephalogale Jourdan, 1862. L. Olig.-L. Plioc.; Eu. L. Mioc.; 
As. 

\Hemicyon Lartet, 1851. M.-U. Mioc.; Eu. U. Mioc.-L. Plioc.; 
N.A. U. Mioc.; As. 

\Dinocyon Jourdan, 1861. U. Mioc.-L. Plioc.; Eu. 

?f Amphicynodontinae incertae sedis: 

t Allocyon Merriam, 1930. L. Mioc.; N.A. 

\Amphicticeps Matthew and Granger, 1924. L. Olig.; As. 
tSubfam. Amphicyoninae Trouessart, 1885, p. 6. U. Eoc.-L. Plioc.; 
Eu. L.-U. Mioc.; N.A. U. Mioc.-L. Plioc.; As. 
t Pseudamphicyon Schlosser, 1887. U. Eoc.-L. Olig.; Eu. 
\Amphicyon Lartet, 1836. U. Olig.-L. Plioc.; Eu. M.-U. Mioc.; 

N.A. U. Mioc.-L. Plioc.; As. 
f Pseudocyon Lartet, 1851. U. Olig.-M. Mioc.; Eu. 
f Paradaphaenus Matthew, 1899. L. Mioc.; N.A. 
jPericyon Thorpe, 1922. L. Mioc.; N.A. 
t Daphoenodon Peterson, 1909. L. Mioc.; N.A. 

1 The genus was first discovered fossil, and its living, but not generically distinct, representatives were differently 
named before the relationship was recognized. Many authors continue to use Icticyon for the living forms. 



1945 


SIMPSON: CLASSIFICATION OF MAMMALS 


111 


\Mammocyon Loomis, 1936. L. Mioc.; N.A. 
t Amphicyonopsis Viret, 1929. M. Mioc.; Eu. 
t Pseudarctos Schlosser, 1899. M.-U. Mioc.; Eu. 
t Vishnucyon Pilgrim, 1932. L. Plioc.; As. 
t Arctamphicyon Pilgrim, 1932. M. Plioc.; As. 
PfAmphicyoninae incertae sedis: 

XTomocyon Viret, 1929. M. Mioc.; Eu. 
fSubfam. Borophaginae, new. L. Mioc.-Pleist.; N.A. U. Mioc.; As. 
f Borocyon Peterson, 1910. L. Mioc.; N.A. 

\Aelurodon Leidy, 1858. U. Mioc.-L. Plioc.; N.A. 
f Gobicyon Colbert, 1939. U. Mioc.; As. 
t Pliocyon Matthew, 1918. U. Mioc.-L. Plioc.; N.A. 
t Osteoborus Stirton and Vanderhoof, 1933. U. Mioc.-M. Plioc.; 
N.A. 

t Pliogulo White, 1941. L. Plioc.; N.A. 

t Borophagus Cope, 1892 ( = f Hyaenognathus Merriam, 1903). 

M. Plioc.-Pleist.; N.A. 

PfBorophaginae incertae sedis: 

\Hadrocyon Stock and Furlong, 1926. L. Plioc.; N.A. 

Subfam. Otocyoninae Trouessart, 1885, pp. 6, 51 (= Otocyonidae 
Trouessart, 1885, p. 51). R.; Af. 

Otocyon Miiller, 1836. R.; Af. “Gna-Schakal,” big-eared fox, 
motlosi. 

Fam. Ursidae Gray, 1825, p. 339 ( = Ursinidae Gray, 1821, p. 301; Ursini 
Fischer, 1817, p. 372). M. Mioc.-R.; Eu. L. Plioc.-R.; 

N. A. M. Plioc.-R.; As. Pleist.-R.; S.A. Bears. 

t Agriotherium Wagner, 1837 (= \Hyaenarctos Falconer and 
Cautley, 1845). [Including f Lydekkerion Frick, 1926.] 
L.—U. Plioc.; Eu. L.—M. Plioc.; N.A. M. Plioc.-Pleist.; As. 
t Indarctos Pilgrim, 1913. L. Plioc.; Eu., N.A. M. Plioc.; As. 
t Ursavus Schlosser, 1899. M. Mioc.-L. Plioc.; Eu. M. Mioc.; 
PN.A. 

f Plionarctos Frick, 1926. L. Plioc.; N.A. 

\Arctodus Leidy, 1854. Pleist.; N.A. 
f Tremarctotherium Kraglievich, 1926. Pleist.; N.A. 
t Arctotherium Bravard, 1857. Pleist.; S.A. 
t Pararctotherium Ameghino, 1904. Pleist.; S.A. 

Tremarctos Gervais, 1855. R. ;S.A. Spectacled bear. 

Selenarctos Heude, 1901 (= Arcticonus Pocock, 1917). R.; As. 
Himalayan bear. 

Ursus Linnaeus, 1758. [Including Euarctos Gray, 1864; Danis 
Gray, 1825, nec Fabricius, 1808.] L. Plioc.-R.; Eu. Pleist- 
R.; N.A., As. Black bear, brown bear, blue bear, grizzly 
bear, (common) bear, etc. 

Thalarctos Gray, 1825 (= Thalassarctos Gray, 1825). 1 ?Pleist.- 
R.; Arctic. Polar bear. 

Helarctos Horsfield, 1825. M. Plioc.; Eu. Pleist.—R.; As. Sun 
bear, Malayan bear. 

Melursus Meyer, 1793. Pleist.-R.; As. “Sloth” bear. 


1 Later than Thalarctos . 
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Fam. Procyonidae Bonaparte, 1850 ( = Procyonina Gray, 1825, p. 339). 

[Including Cercoleptidae Bonaparte, 1838, p. Ill; Nasuidae 
Gray, 1869a, p. 238; Bassariscidae Gray, 1869a, p. 246; 
Ailuridae Flower, 1869, p. 15=Ailurina Gray, 1843, p. xxi; 
Ailuropodidae Pocock, 1921a, p. 420=Ailuropodae Greve, 
1894, p. 217; Bassaricyonidae Coues, 1887, p. 516.] L. 
Mioc.-R.; N.A. U. Mioc.-L. Plioc.; Eu. L. Plioc.-R.; As. 
Plioc.-R.; S. A. 

fSubfam. Cynarctinae McGrew, 1937, p. 444. L. Mioc.-L. Plioc.; 
N.A. 

t Cynarctoides McGrew, 1938. L. Mioc.; N.A. 
t Cynarctus Matthew, 1902. M. Mioc.-L. Plioc.; N.A. 

Subfam. Procyoninae Gill, 1872, p. 6. [Including Potosinae Troues- 
sart, 1904, p. 183; Bassaricyoninae Pocock, 1921a, p. 422; 
Nasuinae Gill, 1872, p. 6; Bassariscinae Pocock, 1921a, 
p. 421= Bassariscidae Gray, 1869a, p. 246.] L. Mioc.-R.; 
N.A. U. Mioc.-R. ;S.A. 

t Phlaocyon Matthew, 1899. L.-M. Mioc.; N.A. 

\Aletocyon Romer and Sutton, 1927. L. Mioc.; N.A. 

Bassariscus Coues, 1887 (= Bassaris Lichtenstein, 1831, nec 
Hiibner, 1816-1821). [Including Probassariscus Merriam, 
1911; Jentinkia Trouessart, 1904= Wagneria Jentink, 1886, 
nec Robi neau-Des voidy, 1830.] U. Mioc.-R.; N.A. Ca- 
comistle, ring-tailed “cat.” 

Procyon Storr, 1780. [Including Euprocyon Gray, 1864.] U. 

Plioc.-R.; N.A. Pleist.-R.; S.A. Raccoon, 
t Cyonasua Ameghino, 1885. U. Mioc.; S.A. 

\Amphinasua Moreno and Mercerat, 1891. L. Plioc.; S.A. 
\Paclnynasua Ameghino, 1904. L.-U. Plioc.;S.A. 
f Brachynasua Ameghino and Kraglievich, 1925. Pleist.; S.A. 
Nasua Storr, 1780. Pleist.-R.; S.A. R.; Cent. A. Coati, coati- 
mundi. 

Nasuella Hollister, 1916. R.; S.A. Mountain coati. 

Potos Cuvier and Geoffroy, 1795 ( = Cercoleptes Illiger, 1811). 

R.; S.A., Cent. A. Kinkajou. 

Bassaricyon Allen, 1876. R.; Cent. A., U.S.A. 

Subfam. Ailurinae Trouessart, 1885, p. 25 ( = Ailurina Gray, 1843, 
p. xxi). [Including Ailuropodinae = Ailuropodae Greve, 
1894, p. 217.] U. Mioc.-L. Plioc.; Eu. L. Plioc.-R.; As. 
t Sivanasua Pilgrim, 1931 ( = ^Ailuravus Schlosser, 1916, nec 
Riitimeyer, 1891). U. Mioc.; Eu. L. Plioc.; As. 
t Parailurus Schlosser, 1899. L. Plioc.; Eu. 

Ailurus Cuvier, 1825. R.; As. Panda. 

Ailuropoda Milne Edwards, 1870 ( =Ailuropus Milne Edwards, 
1871). [Including f Aelureidopus Smith Woodward, 1915.] 
Pleist.-R.; As. Giant panda. 

Procyonidae incertae sedis: 

\Zodiolestes Riggs, 1942. L. Mioc.; N.A. 

Fam. Mustelidae Swainson, 1835, p. 321 ( = Mustelini Fischer, 1817, 
p. 372). [Including Lutridae DeKay, 1842, pp. xv, 39 = 
Lutrina Bonaparte, 1838, p. 111.] L. Olig.-R.; N.A., Eu., 
As. M. Plioc.-R.; Af. Pleist.-R.; S.A. 
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Subfam. Mustelinae Gill, 1872, p. 64. [Including Martinae Burmeister, 
1850, p. 12 = Martina Wagner, 1841, p. 216; Potoriinae 
Schlosser, 1911b, p. 392; Guloninae Miller, 1912, p. 432 
= Gulonina Gray, 1825, p. 339; Grisoninae Pocock, 1922a, 
p. 835; Tayrinae Pocock, 1922a, p. 833; Ictonychinae 
Pocock, 1922a, p. 835 =Zorillina Gray, 1865a, pp. 105, 150; 
Lyncodontinae Pocock, 1922a, p. 836.] L. Olig.-R.; N.A., 
Eu.,As. Pleist.-R.; S.A. R.; Af. 

\Mustelavus Clark, 1936. L. Olig.; N.A. 

\Plesictis Pomel, 1846. L. Olig.-Mioc.; Eu. 

\Bunaelurus Cope, 1873. L.-M. Olig.; N.A. L. Olig.; As. 
t Palaeogale Meyer, 1846. L. Olig.-Mioc.; Eu. L. Olig.; As. 
M. Olig.; N.A. 1 

t Oligobunis Cope, 1881. L. Mioc.; N.A. 
f Prcmartes Riggs, 1942. L. Mioc.; N.A. 
t Par oligobunis Peterson, 1906. L. Mioc.; N.A. 

\Aelurocyon Peterson, 1906. L. Mioc.; N.A. 
t Megalictis Matthew, 1907. L. Mioc.; N.A. 
t Ischyrictis Helbing, 1930. L.-U. Mioc.; Eu. 
t Laphyctis Viret, 1933. M. Mioc.; Eu. 
t Plesiogulo Zdansky, 1924. L. Plioc.; As. M. Plioc.: N.A. 
f Pseudictis Schlosser, 1887. U. Mioc.; Eu. 

\Proputorius Filhol, 1890. Mioc.; Eu. L. Plioc.; As. 
\Brachypsalis Cope, 1890. U. Mioc.-M. Plioc.; N.A. 
t Plionictis Matthew, 1924. M.-U. Mioc.; N.A. 
f Miomustela Hall, 1930. U. Mioc.; N.A. 

\Sinictis Zdansky, 1924. L. Plioc.-PPleist.: As. L. Plioc.: Eu. 
t Cernictis Hall, 1935. M. Plioc.; N.A. 
t Canimartes Cope, 1892. U. Plioc.; N.A. 

\Trigonictis Hibbard, 1941. U. Plioc.; N.A. 

Mustela Linnaeus, 1758. [Including Putorius Frisch, 1775; 
Lutreola Wagner, 1841; Kolonocus Satunin, 1911; etc.] 
U. MiocA-R.;N.A., Eu. L. Plioc.-R.; As. Pleist.-R.; S.A. 

R. ; N. Af. Weasel, ferret, mink, ermine, polecat, stoat. 
Vormela Blasius, 1884. R.; As., E. Eu. 

Mattes Frisch, 1775. L. Plioc.-R.; As., Eu. U. Plioc.-R.; N.A. 

Marten, sable, fisher. 

Charronia Gray, 1865. 3 R.; As. 

Galera Browne, 1789 ( = Tayra Oken, 1816). 4 R.; Cent. A., 

S. A. Taira. 

Grison Oken, 1816 ( = Galictis Bell, 1826). 5 Pleist.; N.A. Pleist.— 
R.;S.A. R.; Cent. A. Grison. 

1 An unmistakable specimen of this genus has been found in the Lower Brule of South Dakota, although it has 
not been published. 

* As with most living genera, pre-Pleistocene records may be viewed with doubt since they almost always use the 
generic name in a broader sense than among recent mammals and often prove to be erroneous when the species 
become better known. 

3 Nec Charonia Gistel, 1848. This is not considered to be true preoccupation, and the name Charronia is in 
general use, even though its slight difference in spelling from Charonia may be only an error. 

4 In recent years, students have been calling this genus Tayra , because of Allen’s assertion that Galera dates 
only from Gray, 1843, but Palmer cites Galera , with the same type, as of Browne, 1789, long before Oken’s work, 
and it therefore seems to be the correct name. 

* Earlier authors and some more recent compilations use the antedated name Galictis and unite in it both 
Grison and Galera . 
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Grisonella Thomas, 1912. Pleist.-R.; S.A. 

Lyncodon Gervais, 1844. Pleist.-R.; S.A. 

Zorilla Oken, 1816 1 ( = Ictonyx Kaup, 1835). R.; Af., W. As. 
Zorilla, African polecat. 

Poecilictis Thomas and Hinton, 1920. R.; N. Af. 

Poecilogale Thomas, 1883. R.; Af. 

Gulo Frisch, 1775. Pleist.-R.; N.A., Eu. R.; As. Wolverine, 
carajou, glutton. 

Subfam. Mellivorinae Gill, 1872, p. 64 (= Mellivorina Gray, 1865a, 
p. 103). L.-M. Plioc.; As. L. Plioc.; N.A. R.; Af. Ratels. 
fJ Eomellivora Zdansky, 1924. L. Plioc.; As., N.A. 

Mellivora Storr, 1780. M. Plioc.; As. R.; Af. Ratel, honey 
badger. 

Subfam. Melinae Burmeister, 1850, p. 13 ( = Melina Bonaparte, 1838, 
p. 111). [Including Taxidiinae Pocock, 1920, p. 436; 
Mydainae Pocock, 1922a, p. 834 = Myadina Gray, 1825, p. 
339; Helictidinae Gill* 1872, p. 6 = Helictidina Gray, 1865a, 
pp. 103, 152.] M. Mioc.-R.; Eu. L. Plioc.-R.; As. U. 
Plioc.-R.; N.A. Badgers. 

t Trochictis Meyer, 1842. M. Mioc.-L. Plioc.; Eu. 
f Trochotherium Fraas, 1870. U. Mioc.; Eu. 
t Promeles Zittel, 1890. L. Plioc.; Eu. 

\Parataxidea Zdansky, 1924. L. Plioc.; Eu., As. 

\Melodon Zdansky, 1924. U. Mioc.-L. Plioc.; As. 

Melts Brisson, 1762. L. Plioc.-R.; As. U. Plioc.-R.; Eu. (Old 
World or European) badger. 

Arctonyx Cuvier, 1825. R.;As. Sand badger. 

Mydaus Cuvier, 1821. R.; E. Indies. Teledu. 

Taxidea Waterhouse, 1839. U. Plioc.-R.; N.A. (American) 
badger. 

Helictis Gray, 1831. R. ;As. “Ferret” badger. 

Melogale Geoffroy, 1834. R.; As. 

Subfam. Mephitinae Gill, 1872, p. 65 ( = Mephitina Bonaparte, 1845, 
p. 1). U. Mioc.-U. Plioc.; Eu. L. Plioc.; As. L. Plioc.-R.; 
N.A. Pleist.-R.; S.A. Skunks. 

\Trocharion Major, 1903. U. Mioc.; Eu. 
t Promephitis Gaudry, 1861. L.-U. Plioc.; Eu. L. Plioc.; As. 
t Pliogale Hall, 1930. L. Plioc.; N.A. 
t Martinogale Hall, 1930. L. Plioc.; N.A. 
t Brachyprotoma Brown, 1908. U. Plioc.-Pleist.; N.A. 
f Osmotherium Cope, 1896. [Including f Pelycictis Cope, 1896.] 
Pleist.; N.A. 

Mephitis Cuvier, 1800. Pleist.-R.; N.A. Striped skunk. 
Spilogale Gray, 1865. U. Plioc.-R.; N.A. Spotted skunk. 
Conepatus Gray, 1837. Pleist.—R.; N.A., S.A. Hog-nosed skunk. 

fSubfam. Leptarctinae Gazin, 1936a, p. 207. L. Mioc.-L. Plioc.; N.A. 
t Mephititaxus White, 1941. L. Mioc.; N.A. 
f Leptarctus Leidy, 1857. U. Mioc.-L. Plioc.; N.A. 
fCraterogale Gazin, 1936. U. Mioc.; N.A. 

Subfam. Lutrinae Baird, 1857, pp. 3, 183 ( = Lutrina Bonaparte, 1838, 
p. 111). [Including Lataxinae Burmeister, 1850, p. 13 

1 It is possible that Zorilla is a nomen vanum and that Ictonyx should be used, as it is by some recent authors. 
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= Enhydrinae Gill, 1872, p. 65 — Enhydrina Gray, 1825, 
p. 340.] U. Olig.-R.; Eu. M. Mioc.-R.; N.A. L. Plioc.-R.; 
As. M. Plioc.—R.; Af. R.; S.A. 

\Potamotherium Geoffroy, 1833. U. Olig.-L. Mioc.; Eu. 
\Paralutra Roman and Viret, 1934. M. Mioc.; Eu. 
f Sthenictis Peterson, 1910. M.-U. Mioc.; N.A. 
j Mionictis Matthew, 1924. U. Mioc.; N.A. 
f Sivalictis Pilgrim, 1932. L. Plioc.; As., Eu. 
f Vishnuonyx Pilgrim, 1932. L. Plioc.; As. 
f Sivaonyx Pilgrim, 1931. M. Plioc.; As. 
f Lutravus Furlong, 1932. L.-U. Plioc.; N.A. 
f Nesolutra Bate, 1935. Pleist.; Malta, 
t Cyrnaonyx Helbing, 1935. Pleist.; Eu. 

t Enhydriodon Falconer, 1868. L. Plioc.; Eu. U. Plioc.; As. 
M. Plioc. ;Af. 

Lutra Brisson, 1762. [Including Lontra Gray, 1843; Hydrictis 
Pocock, 1921 = Hydrogale Gray, 1865, nec Kaup, 1829; etc.] 
L. Plioc.-R.; Eu., As. U. Plioc.-R.; N.A. Pleist.-R.; S.A. 
R.; Af. (Common) otter. 

Lutrogale Gray, 1865. R.;As. Simung. 1 

Pteronura Gray, 1837. R.; S.A. (Brazilian) giant otter, saro. 
Amblonyx Rafinesque, 1832 ( = Micronyx Allen, 1920; Leptonyx 
Lesson, 1842, nec Leptonyx Swainson, 1821). R.; S. As. 

(Asiatic) dwarf otter. 

Aonyx Lesson, 1827. R.; Af. (African) small-clawed otter. 
Paraonyx Hinton, 1921. R.; Af. 

Enhydra Fleming, 1822 (= Latax Gloger, 1827; not preoccupied 
by Enhydris Merrem, 1820). U. Plioc.; Eu. R.; N. Pacific. 
Sea otter. 

Superfam. Feloidea Simpson, 1931a, p. 277 ( = Feloidae Hay, 1930, p. 538; 

Aeluroidea Flower, 1869, p. 22; Herpestoidei Winge, 1895, 
p. 46; Mungotoidea Pocock, 1919b, p. 515). 

Fam. Viverridae Gray, 1821, p. 301.* [Including Cryptoproctidae Flower, 
1869, p. 29 = Cryptoproctina Gray, 1864b, p. 508; Her- 
pestidae Gray, 1869a, p. 143 = Herpestina Bonaparte, 
1845, p. 1; Suricatidae Cope, 1882a, p. 474; Eupleridae 
Chenu, 1850-1858, p. 165, fide Palmer, 1904, p. 741; etc.] 
?U. Eoc., L. Olig.-R.; Eu. L. Plioc.-R.; As. R.; Af., 
Madagascar. 

fSubfam. Stenoplesictinae Schlosser, 1923, p. 473. ?U. Eoc.-M. Mioc.; 
Eu. 

t Stenoplesictis Filhol, 1880. U. Eoc. or L. Olig.; Eu. 
f Palaeoprionodon Filhol, 1880. U. Eoc. or L. Olig.; Eu. L. 
Olig.; As. 

j Leptoplesictis Major, 1903. M. Mioc.; Eu. 

? fStenoplesictinae incertae sedis: 

t Amphicticeps Matthew and Granger, 1924. L. Olig.; As. 
Subfam. Viverrinae Gill, 1872, p. 69. [Including, among others, sup¬ 
posed subfamilies corresponding to the following tribes.] 
Mioc.-R.; Eu. U. Mioc.-R.; As. R.; Af., Madagascar. 

i Usually believed to be the barang, rather than the simung, of Java, but Pohle has shown that this is an error. 
* Gray spelled the name “Viveridae” an error corrected by Bonaparte, 1845. 
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Tribe Viverrini Winge, 1895, p. 47. Mioc.-R.; Eu. U. Mioc.-R.; 
As. R.; Af. 

f Semigenetta Helbing, 1927. Mioc.; Eu. 
j Tungurictis Colbert, 1939. U. Mioc.; As. 
t Vishnuictis Pilgrim, 1932. M.-U. Plioc.; As. 

Poiana Gray, 1864. R.; Af. African linsang. 

Genetta Oken, 1816. R.; N. Af., S. Eu., W. As. Genet. 
Viverricula Hodgson, 1838. R.; As. Rasse. 

Osbornictis Allen, 1919. R.; Af. Water civet. 

Viverra Linnaeus, 1758. R.; As. Sensu lato since M. Mioc. in 
Eu. and L. Plioc. in As. (Oriental) civet. 

Civettictis Pocock, 1915. R.;Af. (African) civet. 

Tribe Prionodontini, new form (= Prionodontina Gray, 1864b, 
p. 507). R.;As. Linsangs. 

Prionodon Horsfield, 1824 ( = Linsang Muller, 1839). R.; As. 
Linsang. 

Pardictis Thomas, 1925. R.;As. 

Subfam. Paradoxurinae Gill, 1872, p. 61 ( = Paradoxurina Gray, 1864b, 
pp. 508,526). R.; As., Af. 

Tribe Nandiniini, new form (= Nandiniidae Pocock, 1929, p. 898). 
R.; Af. 

Nandinia Gray, 1843. R.; Af. African palm civet, tree civet. 
Tribe Arctogalidiini, new form (= Arctogalidiinae Pocock, 1933, 
pp. 969, 977). R.; E. Indies, S.E. As. 

Arctogalidia Merriam, 1897 ( =Arctogale Peters, 1863, nec Kaup, 
1829). R.; E. Indies, S.E. As. (Small-toothed) palm civet. 
Tribe Paradoxurini, new form ( = Paradoxurina Gray, 1864b, pp.506, 
508). R.;As. Palm civets. 

Paradoxurus Cuvier, 1821. R.; As. Musang. 

Paguma Gray, 1831. R.; As. 

Macrogalidia Schwarz, 1910. R.; As. 

Arctictis Temminck, 1824. R.; As. Binturong. 

Subfam. Hemigalinae Gill, 1872, pp. 4, 62 ( = Hemigalina Gray, 1864b, 
pp. 508, 524). R.; As., Madagascar. 

Tribe Fossini, new form ( = Fossinae Pocock, 1915c, p. 350). R.; 
Madagascar. 

Fossa Gray, 1864. R.; Madagascar. Fanaloka, Malagasy civet. 1 
Tribe Hemigalini, new form ( = Hemigalina Gray, 1864b, p. 508). 
Asiatic palm civets. 2 
Hemigalus Jourdan, 1837. R.; As. 

Chrotogale Thomas, 1912. R.; As. 

Diplogale Thomas, 1912. R.; As. 

Tribe Cynogalini, new form ( = Cynogalina Gray, 1864b, p. 507). 
R.; As. 

Cynogale Gray, 1837. R.; As. Mampalon, “otter” civet. 
Tribe Euplerini, new form (=Eupleridae Chenu, 1850-1858, p. 165, 
fide Palmer, 1904, p. 741). R.; Madagascar. 

Eupleres Doyere, 1835. R.; Madagascar. Falanouc. 

Subfam. Galidiinae Gill, 1872, p. 61 ( = Galidiina Gray, 1864b, pp. 

508, 522; Galidictinae Mivart, 1882, p. 143). R.; Mada¬ 
gascar. Malagasy mongooses. 

1 Note that Cryptoprocta , and not the genus Fossa, is the fossa. 

2 The paradoxures and some other viverrids are also called palm civets. 
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Galidia Geoffroy, 1837. R.; Madagascar. 

Galidictis Geoffroy, 1839. R.; Madagascar. 

Mungotictis Pocock ,1915. R.; M adagascar. 

Salanoia Gray, 1864 ( = j Hemigalidia Mivart, 1882). R.; Mada¬ 
gascar. 

Subfam. Herpestinae Gill, 1872, p. 61 ( = Herpestina Bonaparte, 1845, 
p. 3; Mungosina Gray, 1864b, p. 509 = Mungotidae Pocock, 
1919b, p. 515). [Including Suricatinae Thomas, 1882, p. 59, 
footnote.] U. Olig.-R.; Eu. R.;As.,Af. 

Tribe Suricatini, new form ( = Suricatinae Thomas, 1882, p. 59, foot¬ 
note = Suricatidae Cope, 1882a, p. 474). R.; Af. 

Suricata Desmarest, 1804 (= Ryzaena Illiger, 1811). R.; Af. 

Suricate, mierkat. 

Tribe Herpestini Winge, 1895, p. 47 ( = Herpestina Bonaparte, 1845, 
p. 3). U. Olig.-R.; Eu. R.; Af., As. Mongooses. 

Herpestes Illiger, 1811. 1 [Including Galerella Gray, 1864; Myonax 
Thomas, 1865.] R.; Af., As., Spain; introduced in the W. 
Indies; in a broad sense, in Eu. since U. Olig. Common 
mongoose, ichneumon. 

Helogale Gray, 1861. [Including Dologale Thomas, 1926.] R.; 
Af. Dwarf mongooses. 

Atilax Cuvier, 1826. R.; Af. Marsh mongooses. 

Mungos Geoffroy and Cuvier, 1795 (=Ariela Gray, 1864). 2 R.; 
Af. Striped mongoose. 

Crossarchus Cuvier, 1825. R.; Af. Cusimanse. 

Ichneumia Geoffroy, 1837 (= Lasiopus Geoffroy, 1835, nec De¬ 
jean, 1833). R.;Af. White-tailed mongoose. 

Bdeogale Peters, 1852. [Including Galeriscus Thomas, 1894.] 
R.; Af. 

Rhynchogale Thomas, 1894 ( = Rhinogale Gray, 1864, nec Gloger, 
1841). R.; Af. 

Cynictis Ogilby, 1833. [Including Paracynictis Pocock, 1916.] 
R.;Af. Mierkat. 

Xenogale Allen, 1919. R.; Af. 

Subfam. Cryptoproctinae Trouessart, 1885, pp. 6, 91 (= Cryptoproc- 
tina Gray, 1864b, p. 508). R.; Madagascar. 

Cryptoprocta Bennett, 1833. R.; Madagascar. Fossa. 

Fam. Hyaenidae Gray, 1869a, pp. vi, 211 ( = Hyaenadae Gray, 1821, 
p. 302). [Including Protelidae Flower, 1869, p. 37 = Pro- 
telina Geoffroy, 1851, p. xiv.] 

tSubfam. Ictitheriinae Trouessart, 1897, p. 320.* 

t Ictitherium Wagner, 1848 ( ~ "\Galeotherium Wagner, 1839, nec 
Jager, 1839). [Including 1[Palhyaena Gervais, 1859; t Tha- 
lassictis Gervais, 1850, ex Nordmann.] L. Plioc.; Eu., As. 

Subfam. Protelinae Mivart, 1882, p. 43 ( = Protelina Geoffroy, 1851, 
p. xiv). R.;Af. 

1 Pocock believed the prior name Mungos to be a synonym of Herpestes , so used the former in this sense and 
made the corresponding changes in family and subfamily names, but Allen maintains that Mungos antedates Ariela , 
not Herpestes , and acceptance of this permits the maintenance of the more familiar and elegant Herpestes . 

2 Allen is followed in taking Herpestes fasciatus as the type of Mungos and Pocock in maintaining 1 'Ariela as 
distinct from Herpestes or Crossarchus . Contrary to Pocock’s own opinion (also to Thomas and many who have fol¬ 
lowed Thomas and Pocock), this makes Herpestes valid in the usual sense and Mungos also valid but in a different 
sense. If Thomas were followed in making “Ariela” = Crossarchus, then “Crossarchus” would become Mungos. 

•Spelled “Ictitherinae” by Trouessart, “Ictitheriinae” by Dietrich, 1927. 
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Proteles Geoffroy, 1824. R.;Af. Aard-“wolf.” 

Subfam. Hyaeninae Mivart, 1882, p. 143. L. Plioc.-Pleist.; Eu. U. 
Mioc -R.; As. R.; Af. Hyenas. 

\Hyaenictis Gaudry, 1861. L. Plioc.; Eu. ?U. Plioc.; ?As, 
t Lycyaena Henel, 1862. 1 L.-M. Plioc.; Eu., As. 

Crocuta Kaup, 1828. L. Plioc.-Pleist.; Eu. U. Mioc.-Pleist.; 
As. R.; Af. Spotted hyena. 

Hyaena Brisson, 1762. U. Plioc-Pleist.; Eu. Pleist.-R.; As. 
R. ;Af. Striped hyena. 

Fam. Felidae Gray, 1821, p. 302 ( = Felini Fischer, 1817, p. 372). [In¬ 
cluding Guepardidae Gray, 1869a, pp. v, 39; Lyncidae 
Schulze, 1900, p. 222 = Lyncina Gray, 1867, p. 276; fNim- 
ravidae Cope, 1881a, p. 167; fMachaerodontidae Wood¬ 
ward, 1898, p. 399; fAiluromachairodontidae Kretzoi, 
1929a, p. 1336; fMegantereontidae Kretzoi, 1929a, p. 
1337.] 

fSubfam. Proailurinae Zittel, 1893, p. 665. 2 U. Eoc. or L. Olig.-Mioc.; 
Eu. L.-M. Plioc.; As. 

t Proailurus Filhol, 1879. U. Eoc. or L. Olig.-Mioc.; Eu. 
f Stenogale Schlosser, 1887. U. Eoc. or L. Olig.-Mioc.; Eu. 
t Mellivorodon Lydekker, 1884. M. Plioc.; As. 
f Vinayakia Pilgrim, 1932. L.-M. Plioc.; As. 

PfProailurinae incertae sedis: 

\Aeluropsis Lydekker, 1884. M. Plioc.; As. 

fSubfam. Nimravinae Trouessart, 1885, pp. 6, 92 (= fNimravidae 
Cope, 1881a, p. 167). [Including jPogonodontinae Kret¬ 
zoi, 1929a, p. 1334; tDinictinae Kretzoi, 1929a, p. 1334; 
tDinailurictinae Kretzoi, 1929a, p. 1337; fPseudaelurinae 
Kretzoi, 1929a, p. 1330.] U. Eoc.-U. Mioc.; Eu. L. Olig- 
M. Plioc.; N.A. L. Mioc.; Af. L. Plioc.; As. False saber¬ 
tooths. 

\Ailurictis Trouessart, 1885 ( = f Aelurogale Filhol, 1872, nec 
t Ailurogale Fitzinger, 1869). U. Eoc.-M. Olig., ?M. Mioc.; 
Eu. 

f Dinictis Leidy, 1854. [Including f Metadeiniktis Kretzoi, 1929.] 
L. Olig.-L. Mioc.; N.A. 
f Dinailurictis Helbing, 1922. M. Olig.; Eu. 
f Nimravus Cope, 1879. U. Olig.-L. Mioc.; N.A. 
t Dinaelurus Eaton, 1922. L. Mioc.; N.A. 

\Archaelurus Cope, 1879. L. Mioc.; N.A. 
t Pogonodon Cope, 1880. L. Mioc.; N.A. 

t Pseudaelurus Gervais, 1848—1852. [Including f Afrosmilus 
Kretzoi, 1929; \Parapseudailurus Kretzoi, 1929; ]Hy- 
perailurictis Kretzoi, 1929; f Pratifelis Hibbard, 1934; 
t Adelphailurus Hibbard, 1934.] L.-U. Mioc.; Eu. L. 

Mioc.; Af. U. Mioc.-M. Plioc.; N.A. 
f Metailurus Zdansky, 1924. U. Mioc.-L. Plioc.; As. 

Subfam. Felinae Trouessart, 1885, pp. 6, 92 ( = Felini Fischer, 1817, 
p. 372). [Including Pantherinae Pocock, 1917, p. 332; 

. 1 Possibly a synonym of Agnotherium Kaup, 1833, and Agnocyon Kaup, 1862, but those names are almost 

indeterminate, and change from the well-known f Lycyaena is not advisable without better evidence. 

* “fProaelurinae” in Zittel, fProailurinae in Pilgrim, 1931, p. 125. 
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Acinonychinae Pocock, 1917, p. 332 = Guepardina Gray, 
1867, p. 277; Neofelinae Kretzoi, 1929a, p. 1338.] L. Plioc.- 
R.; As., Eu. ? Plioc., Pleist.-R.; N.A. Pleist.—R.; S.A. R.; 
Af.; also now world wide by introduction. Cats, 
f Sivaelurus Pilgrim, 1913. L. Plioc.; As. 

\vishnufelis Pilgrim, 1932. L. Plioc.; As. 
f Dinofelis Zdansky, 1926. L. Plioc.; As. 

Felis Linnaeus, 1758. [Including the subgenera and their syno¬ 
nyms listed below, all given generic rank by some extreme 
students.] PPlioc., Pleist.-R.; N.A. Pleist.—R.; S.A. L. 
Plioc.-R.; Eu. U. Plioc.-R.; As. R.; Af.; now world wide 
by introduction. 

Subgenera and synonyms of Felis: 

Felis (Felis) Linnaeus, 1758. [Including Catolynx Severtzov, 
1858 1 ; Chaus Gray, 1843.] R.; Eu., As., Af. 2 ; world wide by 
introduction. Domestic cat, Old World wild cat. 

Felis (Microfelis ) Roberts, 1926. R.; Af. Blackfooted cat. 

Felis (Lynx) Kerr, 1792. [Including Pardina Kaup, 1829; 
Caracal Gray, 1843.] R.; Eu., As., Af., N.A. Lynx, bobcat, 
caracal. 

Felis (Otocolobus) Brandt, 1842 (=Trichaelurus Satunin, 
1905).* R.;As. Manul. 

Felis (Leptailurus) Severtzov, 1858. R.; As. Serval. 

Felis (Prionailurus) Severtzov, 1858. R.; As. Dwarf “tiger” 
cat. 

Felis (Pardofelis ) Severtzov, 1858. R.; As. Marble cat. 

Felis (Badiofelis) Pocock, 1932. R.; Borneo. (Borneo) marble 
cat. 

Felis (Profelis) Severtzov, 1858. [Including Catopuma Severt¬ 
zov, 1858.] R.; As., Af. Golden cat. 

Felis (Zibethailurus) Severtzov, 1858. R.; As. Fishing cat. 

Felis (Ictailurus) Severtzov, 1858. R.; S. As. 

Felis (, Leopardus ) Gray, 1842. Pleist.-R.; S.A. R.; southern 
N.A. Ocelot. 

Felis (Noctifelis) Severtzov, 1858. [Including Margay Gray, 
1869; Oncilla Allen, 1919.] R.;S.A. Margay, guifia. 

Felis (Herpailurus) Severtzov, 1858. [Including Oncifelis 
Severtzov, 1858.] Pleist.—R.; S.A. R.; southern N.A. Eyra, 
jaguarundi. 

Felis (Dendrailurus) Severtzov, 1858. [Including Lynchailurus 
Severtzov, 1858.] R.; S.A. Kodkod, pampa cat, grass cat 
(“gato pajero”). 

Felis (Puma) Jardine, 1834. Pleist.—R.; N.A. R.; S.A. Puma, 
cougar, mountain “lion,” (American) “panther.” 

1 Some (e.g., Pocock) take Catolynx to be strictly equal to Felis (Felis), others of Chaus . In either case I take it 
to be a synonym of Felis (Felis), since Chaus seems not to merit subgeneric, let alone generic, rank. 

* Distributions given for subgenera and synonyms are for recent forms only. Few fossil records can be surely 
assigned to these moot subgenera and all are here included under Felis as a genus. 

* Satunin thought that Otocolobus dated from Severtzov, 1858, and was preoccupied by Brandt’s use of the name 
in 1844 for a rodent, and he therefore proposed Trichaelurus , accepted by many recent authors, such as Pocock or 
Allen. The fact appears to be, as Birula pointed out (see Brongersma, 1935), that Brandt used Otocolobus for the 
manul in 1842, his use of the same name for a rodent being later, therefore not pertinent, and (incidentally) a mere 
misprint. Thus Otocolobus is the correct name of this subgenus. 
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Panthera Oken, 1816. [Including the subgenera, synonyms, and 
supposed genera listed below.] L. Plioc.-Pleist.; Eu. 
L. Plioc.-R.; As. Pleist.-R.; N.A., S.A., Af. 

Subgenera and synonyms of Panthera: 

Panthera (Panthera) Oken, 1816. R.; Af., As. Panther, 

leopard. 

Panthera (Leo) Oken, 1816. R.; Af., As. Lion. 1 

Panthera (Tigris) Oken, 1816. R.; As. Tiger. 

Panthera (Jaguarius) Severtzov, 1858 (= Pardotigris Kretzoi, 
1929). R.;S.A. Jaguar. (Perhaps merits subgeneric rank.) 

Panthera (Neofelis) Gray, 1867. R.; As. Clouded leopard. 

Panthera (Undo) Gray, 1867. R.; As. Irbis, snow leopard, 
“ounce.” 2 * 

^Sivapanthera Kretzoi, 1929 ( = f Sivafelis Pilgrim, 1932).* 
Pleist.; As. 

Acinonyx Brookes, 1828 ( = Cynailurus Wagler, 1830). U. 
Plioc.; Eu. R.; Af., As. Cheetah, guepard, hunting “leop¬ 
ard.” 

fSubfam. Machairodontinae Gill, 1872, p. 59. 4 5 [Including fHoplo- 
phoneinae Kretzoi, 1929a, p. 1334; fEpimachairodontinae 
Kretzoi, 1929a, p. 1335; tSmilodontinae Kretzoi, 1929a, 
p. 1336; fAiluromachairodontinae Kretzoi, 1929a, p. 1336; 
fMegantereontinae Kretzoi, 1929a, p. 1337.] L. Olig.- 
Pleist.; N.A., Eu. L.-U. Plioc.; As. L. Plioc.; Af. Pleist.; 
S.A. Saber-tooths. 

f Hoplophoneus Cope, 1874. L. Olig.-L. Mioc.; N.A. 

\Eusmilus Gervais, 1875. [Including f Pareusmilus Kretzoi, 
1929.] L.-U. Olig.; Eu. M.-U. Olig.; N.A. 

\Sansanosmilus Kretzoi, 1929. [Including \Albanosmilus 
Kretzoi, 1929. 6 ] M. Mioc.; Eu. L. Plioc.; As. 

f Ailuromachairodus Kretzoi, 1929. M. Mioc.; Eu. 

f Machairodus Kaup, 1833. [Including f Amphimachairodus 
Kretzoi, 1929; f Heterofelis Cook, 1922.] U. Mioc.-L. 
Plioc.; Eu. L. Plioc.; N.A., As., Af. 

f Ischyrosmilus Merriam, 1918. L.-U. Plioc.; N.A. 

\Megantereon Croizet and Jobert, 1828. [Including \Toscanius 
Kretzoi, 1929 6 ; t Telosmilus Kretzoi, 1929.] M.-U. Plioc.; 
As. U. Plioc.; Eu. 

1 Most students who think Leo valid include the tiger in it also, but a few separate them. Kretzoi did not sepa¬ 
rate the two, but, as Haltenorth remarks, this was undoubtedly pure forgetfulness. 

2 “Ounce," originally the lynx and later, broadly, any medium-sized cat, lynx, panther, etc., has now somehow 
become attached more or less exclusively to the irbis. “Ounce” is equivocal in this sense, and irbis is a better name. 

8 t Sivapanthera was one of many names that Kretzoi based on the work of others. When Pilgrim returned to the 
subject, he agreed as to the validity of a separate genus for these cheetah-like fossils, but not as to the scope of the 
genus. Because of this disagreement he proposed a new name and placed f Sivapanthera as a synonym of it. Of 
course ^Sivafelis was thus a synonym, not f Sivapanthera, and t Sivafelis was invalid on the face of it as proposed 
and has no standing. 

4 Spelled “Machaerodontinae" by Gill, Machairodontinae by Hay, 1930, p. 340. 

5 \Sansanosmilus was proposed at the same time as f Albanosmilus but on the next page. Unless other things are 
equal, insistence on page (a fortiori, line) priority is a ridiculous fetish, and I select ^Sansanosmilus for preservation 
because its type is better known and because it has been used as valid since Kretzoi’s paper and (so far as I know) 
f Albanosmilus has not. 

* Kretzoi supposes f Drepanodon Bronn, 1853, to be the correct name for this genus, but proposes ^Toscanius 
in case this should prove incorrect. Scott and Jepsen (1936) used f Drepanodon for f Hoplophoneus . The status of 
t Drepanodon is dubious and disputed, owing in part to the rarity of some early publications involved, but it is likely 
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f Paramachaerodus Pilgrim, 1913, [Including t Pontosmilus 
Kretzoi, 1929; f Propontosmilus Kretzoi, 1929; ^Sivasmilus 
Kretzoi, 1929; \Protamphimachairodus Kretzoi, 1929.] L.- 
M. Plioc.; As. L. Plioc.; Eu. 

f Homotherium Fabrini, 1890. [Including f Epimachairodus 
Kretzoi, 1929.] U. Plioc-Pleist.; Eu. 
t Smilodon Lund, 1842. [Including j* Trucifelis Leidy, 1868; 
\Dinobastis Cope, 1893; f Smilodontopsis Brown, 1908.] 
Pleist.; N.A., S.A. 

PFelidae incertae sedis: 

fSubfam. Hyainailourinae, new form (= fHyaenaelurinae Pilgrim, 
1932, p. 166). L.-M. Mioc.; Eu. U. Mioc.; As. 
\Hyainailouros l Biedermann, 1863. L.-M. Mioc.; Eu. U.Mioc.; 
As. 

?Felidae incertae sedis: 

\AHuraena Stirton and Christian, 1940. U. Plioc.; N.A. 
Suborder PINNIPEDIA Illiger, 1811, p. 138. 

fFam. Semantoridae Orlov, 1931, p. 69. L. Plioc.; As. 

f Semantor Orlov, 1931. L. Plioc.; As. (W. Siberia). 

Fam. Otariidae Gill, 1866, pp. 7, 10 ( = Otariina Gray, 1825, p. 340). 

[Including Desmatophocidae Hay, 1930, p. 557; Allodesmi- 
dae Kellogg, 1931, p. 227.] L. Mioc.-R.; Pacific N.A. 
Plioc-R.; S.A. Pleist.-R.; Aus., New Zealand, Japan. R.; 
Pacific, Antarctic. Eared seals, 
t AUodesmus Kellogg, 1922. L. Mioc.; Pacific N.A. 

\Neotherium Kellogg, 1931. L. Mioc.; Pacific N.A. 
f Desmatophoca Condon, 1906. L. Mioc.; Pacific N.A. 
\Pithanotaria Kellogg, 1925. L. Mioc.; Pacific N.A. 
f Dusignathus Kellogg, 1927. U. Mioc.; Pacific N.A. 
f Pontolis True, 1905 (=1 Pontoleon True, 1905, nec Pontoleo 
Gloger, 1841). 2 M.-U. Plioc.; Pacific N.A. 
t Pliopedia Kellogg, 1921. U. Plioc.; Pacific N.A. 

Arctocephalus Geoffroy and Cuvier, 1826. Plioc.; S.A. Pleist.; 
New Zealand. R.; Antarctic regions to southern S.A., Af., 
Aus., and New Zealand. Southern fur seals. 

Callorhinus Gray, 1859 ( = Callotaria Palmer, 1892).* R.; N. 
Pacific. (Northern) fur seal. 

Zalophus Gill, 1866. Pleist.; Pacific N.A., Aus., New Zealand. 
R.; Cent. Pacific, California to New Zealand, Aus., Japan. 
(California) sea “lion.” 

Eumetopias Gill, 1866. Pleist.; Pacific N.A., Atlantic S.A. 
R.; N. Pacific. (Northern) sea “lion.” 


that \Drepanodon (which apparently dates from Nesti, 1826, not Bronn, 1853, as Kretzoi has it, or Leidy, 1857, as 
Scott and Jepsen concluded) is not available for any cat but is a synonym of Ursus and can be forgotten. This vali¬ 
dates f Hoplophoneus and also f Toscanius, if the latter be supposed really separable from \Meganttreon, which I 
think very improbable. . n 

1 This non-Latinized transliteration appears uncouth to some who prefer Stehlin’s emendation to “Hyaencelurus, 
but, regardless of etymology, the original spelling is correct in zoology. 

* I question whether Pontoleo preoccupies f Pontoleon, but the change to f Pontolis has generally been accepted, 
and the similarity, if not identity, of the two names would lead to confusion, especially as Pontoleo is also a name 
for an otariid (—Otoria). # 

1 Callorhinus said by Palmer to be preoccupied by Callirhinus Blanchard, 1850, and Girard, 1857, but this is 
not undoubted preoccupation, is not confusing, and the change is not generally accepted. 
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Otaria Peron, 1816. [Including Phocarctus Peters, 1866.] R.; 
coasts and islands around southern S.A. (Southern) sea 
“lion.” 

Fam. Odobenidae Allen, 1880, pp. 5, 17 1 (=Trichecidae Gray, 1821, p. 

302; Rosmaridae Gill, 1866, pp. 7, 11; both invalid). U. 
Mioc., Pleist.; Atlantic N.A. M. Plioc.-Pleist.; Eu. R.; 
Arctic regions. 

t Prorosmarus Berry and Gregory, 1906. U. Mioc.; Atlantic 
N.A. 

]Trichecodon 1 La.nktstzr 1 1865. M. Plioc.-Pleist.; Eu. 

t Alachtherium Du Bus, 1867. M. Plioc.; Eu. 

Odobenus Brisson, 1762 (== Trichechus Linnaeus, 1766, nec 
Linnaeus, 1758; Rosmarus Briinnich, 1772). [Including 
f Odobenotherium Gratiolet, 1858. 2 ] Pleist.; Atlantic N.A., 
Eu. R.; Arctic regions. Walrus. 

Fam. Phocidae Gray, 1825, p. 340 ( = Phocadae Gray, 1821, p. 302). 

M. Mioc.-R.; N.A. U. Plioc.; Egypt. R.; virtually all seas 
and coasts. True seals. 

Subfam. Phocinae Gill, 1866, pp. 5, 8. M. Mioc.-R.; N.A., Eu. R.; 
all northern seas. 

t Miophoca Zapfe, 1937. M. Mioc.; Eu. 

\Leptophoca True, 1906. M. Mioc.; Atlantic N.A. 

t Prophoca Van Beneden, 1876. U. Mioc.; Eu. 

f Callophoca Van Beneden, 1876. M. Plioc.; Eu. 

t Gryphoca Van Beneden, 1876. M. Plioc.; Eu. 

f Platyphoca Van Beneden, 1876. M. Plioc.; Eu. 

f Phocanella Van Beneden, 1876. M. Plioc.; Eu. 

Phoca Linnaeus, 1758. [Including Pusa Scopoli, 1777; Histrio - 
phoca Gill, 1873; Pagophoca Trouessart, 1904 = Pagophilus 
Gray, 1844, nec Pagophila Kaup, 1829.] M. Mioc.-R.; Eu. 
L. Plioc.-R.; N.A. R.; Arctic, N. Atlantic, N. Pacific, 
Lake Baikal, etc. Common seal, harbor seal, hair seal, 
ringed seal, ribbon seal, Greenland seal, harp seal, saddle¬ 
back seal. 

Halichoerus Nilsson, 1820. R.; N. Atlantic. Gray seal. 

Erignathus Gill, 1866. R.; N. Polar seas. Bearded seal. 

Subfam. Lobodontinae Hay, 1930, p. 562 (= Lobodoninae Kellogg, 
1922, p. 89; Lobodontina Gray, 1869b, p. 342). [Including 
Stenorhynchinae Gill, 1866, pp. 6, 10; Stenorhyncina Gray, 
1825, p. 340.] R.; Antarctic, S. Pacific. 

Lobodon Gray, 1844. R.; Antarctic. Crab-eating seal. 

Ommatophoca Gray, 1844. R.; Antarctic. Ross seal. 

Hydrurga Gistel, 1848 ( = Stenorhinchus Cuvier, 1826, nec 
Slenorhynchus Lamarck, 1819; Ogmorhinus Peters, 1875). 
R.; Antarctic to S. Aus., S.A., New Zealand. “Leopard” 
seal. 

Leptonychotes Gill, 1872 ( =Leptonyx Gray, 1837, nec Swainson, 
1821; Poecilophoca Lydekker, 1891). R.; Antarctic. Wed¬ 
dell seal. 

1 Spelled Odobaenidae by Allen, emended to Odobenidae by Palmer, 1904, p. 833. 

* The older literature almost always used Trichechus for the walrus, but this name belongs to the manatee, as 
now generally accepted. 
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Subfam. Monachinae Trouessart, 1904, p. 283 ( = Monachina Gray, 
1869b, p. 345). U. Mioc.-R.; Eu. U. Plioc.; Egypt. R.; 
tropical and subtropical seas. 

\Monotherium Van Beneden, 1876. U. Mioc.; Eu. 
t Paleophoca Van Beneden, 1859. M. Plioc.; Eu. 
f Pristiphoca Gervais, 1852-1853. U. Plioc.; Eu., Egypt. 
Monachus Fleming, 1822. R.; tropical and subtropical seas, 

W. Indies, Mediterranean, Cent. Pacific. Monk seal. 
Subfam. Cystophorinae Gill, 1866, pp. 6,9 (= Cystophorina Gray, 1837, 
p. 582). M. Plioc.-R.; Eu. R.; N. Atlantic, Arctic, S. 
Pacific, Antarctic, Indian Ocean, Pacific N.A. 
t Mesotaria Van Beneden, 1876. M. Plioc.; Eu. 

Cystophora Nilsson, 1820. R.; Arctic, N. Atlantic, W. Indies. 
Hooded seal. 

Mirounga Gray, 1827 ( = Macrorhinus Cuvier, 1826, nec La- 
treille, 1825; Rhinophoca Wagler, 1830). R.; Antarctic, 

S. Pacific, Indian Ocean, Pacific N.A. 1 “Elephant” seal. 
Superorder PROTUNGULATA Weber, 1904, p. 587.* 
fOrder CONDYLARTHRA Cope, 1881e, p. 1018. 

fFam. Hyopsodontidae Lydekker, 1889, p. 1465 (= fHyopsodinae 
Trouessart, 1879, p. 229). [Including fMioclaenidae Osborn 
and Earle, 1895, p. 48.] L. Paleoc.-U. Eoc.; N.A. 
fSubfam. Mioclaeninae Matthew, 1937, pp. vi, 195 (= fMioclaenidae 
Osborn and Earle, 1895, p. 48). L.-M., ?U. Paleoc.; N.A. 
f Tiznatzinia Simpson, 1936. L. Paleoc.; N.A. 
f Choeroclaenus Simpson, 1937. L. Paleoc.; N.A. 
t Mioclaenus Cope, 1881. M. Paleoc.; N.A. 
t Ellipsodon Scott, 1892. ?L., M. Paleoc.; N.A. 

\Litaletes Simpson, 1935. M. Paleoc.; N.A. 
t Jepsenia Gazin, 1939. M. Paleoc.; N.A. 

PfMioclaeninae incertae sedis: 

\Phenacodaptes Jepsen, 1930. U. Paleoc.; N.A. 
fSubfam. Hyopsodontinae Trouessart, 1879, p. 229.* L. Paleoc.-U. 
Eoc.; N.A. 

t Oxyacodon Osborn and Earle, 1895. L. Paleoc.; N.A. 
t Oxytomodon Gazin, 1941. M. Paleoc.; N.A. 
t Litomylus Simpson, 1935. M. Paleoc.; N.A. 

\Haplaletes Simpson, 1935. M. Paleoc.; N.A. 
f Dracoclaenus Gazin, 1939. M. Paleoc.; N.A. 
t Protoselene Matthew, 1897. M. Paleoc.; N.A. 

\Lilolestes Jepsen, 1930. U. Paleoc.; N.A. 
j Haplomylus Matthew, 1915. U. Paleoc.-L. Eoc.; N.A. 
\Hyopsodus Leidy, 1870. L.-U. Eoc.; N.A. 
fFam. Phenacodontidae Cope, 1881e, p. 1018. L. Paleoc.-L. Eoc.; N.A. 

L. Eoc.;Eu. 

t Desmatoclaenus Gazin, 1941. L.-M. Paleoc.; N.A. 
t Tetraclaenodon Scott, 1892 ( = t Euprotogonia Cope, 1893; 
f Protogonia Cope, 1881, nec Protogonius Hilbner, 1816). 

M. Paleoc.; N.A. 


1 Formerly in California, now only on Guadalupe Island. 

* The propriety of so assigning the authorship is questionable. See p. 233. 

• Spelled Hyopsodinae by Trouessart; Hyopsodontinae in Matthew, 1937, p. 194. 
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f Gidleyina Simpson, 1935. U. Paleoc.; N.A. 

\Phenacodus Cope, 1873. U. Paleoc.-L. Eoc.; N.A. L. Eoc.; 
Eu. 

\Ectocion Cope, 1882. U. Paleoc.-L. Eoc.; N.A. 
fFam. Didolodontidae Scott, 1913, p. 489 1 (= “Bunolitopternidae” 
Schlosser, 1823, p. 525). U. Paleoc.-Eoc.; S.A. 

IfDidolodus Ameghino, 1897. Eoc.; S.A. 

\Argyrolambda Ameghino, 1904. Eoc.; S.A. 
f Paulogervaisia Ameghino, 1901. Eoc.; S.A. 
f Proectocion Ameghino, 1904. Eoc.; S.A. 
f Enneoconus Ameghino, 1901. Eoc.; S.A. 
fA smithwoodwardia Ameghino, 1901. Eoc.; S.A. 
t Ernestokokenia Ameghino, 1901. U. Paleoc.-Eoc.; S.A. 
t Archaeohyracotherium Ameghino, 1906. Eoc.; S.A. 
fFam. Periptychidae Cope, 1882c, p. 832. L.-U. Paleoc.; N.A. 
fSubfam. Anisonchinae Osborn and Earle, 1895, p. 58. L.-M. Paleoc.; 
N.A. 

f Hemithlaeus Cope, 1882. L. Paleoc.; N.A. 
f Conacodon Matthew, 1897. L. Paleoc.; N.A. 
f Anisonchus Cope, 1881. L.-M. Paleoc.; N.A. 
t Coriphagus Douglass, 1908. [Including \Mixoclaenus Mat¬ 
thew and Granger, 1921.] M. Paleoc.; N.A. 
t Haploconus Cope, 1882. M. Paleoc.; N.A. 
fSubfam. Periptychinae Osborn and Earle, 1895, p. 53. L.-U. Paleoc.; 
N.A. 

t Ectoconus Cope, 1884. L. Paleoc.; N.A. 
f Carsioptychus Simpson, 1936 (= f Plagioptychus Matthew, 1936, 
nec Matheron, 1843). L. Paleoc.; N.A. 

IfPeriptychus Cope, 1881. M.-U. Paleoc.; N.A. 
fFam. Meniscotheriidae Cope, 1882b, p. 334. U. Paleoc.-L. Eoc.; N.A. 
U. Paleoc.; Eu. 

fSubfam. Meniscotheriinae Simpson, 1937a, p. 224. U. Paleoc.-L. 
Eoc.; N.A. 

fMeniscotherium Cope, 1874. U. Paleoc.-L. Eoc.; N.A. 
fSubfam. Pleuraspidotheriinae, new form? (= fPleuraspidotheridae 
Zittel, 1892, p. 222). U. Paleoc.; Eu. 

IfPleuraspidotherium Lemoine, 1878. U. Paleoc.; Eu. 
f Orthaspidotherium Lemoine, 1885. U. Paleoc.; Eu. 

?f CONDYLARTHRA incertae sedis: 

\Phenacolophus Matthew and Granger, 1925. U. Paleoc.; As. 
fFam. Tricuspiodontidae Simpson, 1929e, p. 16. U. Paleoc.; Eu. 
f Tricuspiodon Lemoine, 1885. U. Paleoc.; Eu. 
fOrder LITOPTERNA Ameghino, 1889, p. 492. 

fFam. Proterotheriidae Ameghino, 1887a, p. 19. 2 U. Paleoc.-L. Plioc.; 
S.A. 

fSubfam. Polymorphinae, new. U. Paleoc.-Olig.; S.A. 

]Wainka Simpson, 1935. U. Paleoc.; S.A. 

\josepholeidya Ameghino, 1901. U. Paleoc.-Eoc.; S.A. 
f Ricardolydekkeria Ameghino, 1901. U. Paleoc.-Eoc.; S.A. 
f Guilielmofloweria Ameghino, 1901. Eoc.; S.A. 

1 Spelled Didolodidae in Scott, 1913 ; Didolodontidae in Simpson, 1934, p. 6. 

* Proterotheridae in original publication; Proterotheriidae in Cope, 1889c, p. 876. 
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f Anisolambda Ameghino, 1901. Eoc.; S.A. 
f Polymorphis Roth, 1899. ?U. Eoc.; S.A. 
f Megacrodon Roth, 1899. ?U. Eoc.; S.A. 
f Xesmodon Berg, 1899 ( = f Glyphodon Roth, 1899, nec Gunther, 
1858). ?U. Eoc.; S.A. 
f Polyacrodon Roth, 1899. ?U. Eoc.; S.A. 

\Decaconus Ameghino, 1901. ?U. Eoc.; S.A. 

\Protheosodon Ameghino, 1897. L. Olig.; S.A. 
fSubfam. Proterotheriinae, new. Olig-Plioc.; S.A. 

\Eoproterotherium Ameghino, 1904. L. Olig.; S.A. 
f Deuterotherium Ameghino, 1895. L. Olig.; S.A. 

\Prolicaphrium Ameghino, 1902. U. Olig.; S.A. 
f Prothoatherium Ameghino, 1902. U. Olig.; S.A. 
f Licaphrops Ameghino, 1904. U. Olig.-L. Mioc.; S.A. 
\Licaphrium Ameghino, 1887. L. Mioc.; S.A. 

\Thoatherium Ameghino, 1887. L. Mioc.; S.A. 
f Diadiaphorus Ameghino, 1887. L. Mioc.-L. Plioc.; S.A. 
f Proterotherium Ameghino, 1883. L. Mioc.-L. Plioc.; S.A. 
t Brachytherium Ameghino, 1883. [Including f Epitherium 
Ameghino, 1889.] L.-M. Plioc.; S.A. 
fj Diplasiotherium Rovereto, 1914. Plioc.; S.A. 
f Chapalmatherium Ameghino, 1908. Plioc.; S.A. 
fFam. Macraucheniidae Gill, 1872, p. 12. U. Paleoc.-Pleist.; S.A. 
fSubfam. Macraucheniinae Bordas, 1939, p. 416 (= fMacraucheni- 
idae of many authors). [Including fTheosodontinae Ameg¬ 
hino, 1902b, p. 90; fCramaucheniinae Ameghino, 1902b; 
p. 90.] U. Paleoc.-Pleist.; S.A. 
t Victorlemoinea Ameghino, 1901. U. Paleoc.-Eoc.; S.A. 
t Notodiaphorus Loomis, 1914. L. Olig.; S.A. 
t Cramauchenia Ameghino, 1902. U. Olig.; S.A. 
t Paramacrauchenia Bordas, 1939. U. Olig.; S.A. 
t Theosodon Ameghino, 1887. U. Olig.-U. Mioc.; S.A. 
f Cullinia Cabrera and Kraglievich, 1931. U. Mioc.; S.A. 
IfScalabrinitherium Ameghino, 1883. ?U. Mioc.; S.A. 
f Oxyodontherium Ameghino, 1883. [Including f Mesorhinus 
Ameghino, 1885.] ?U. Mioc.; S.A. 
f Paranauchenia Ameghino, 1904. ?U. Mioc.; S.A. 
t Promacrauchenia Ameghino, 1904. M. Plioc.; S.A. 
f Windhausenia Kraglievich, 1930. U. Plioc. or Pleist.; S.A. 
f Macrauchenia Owen, 1840. Pleist.; S.A. 
fSubfam. Adianthinae Patterson, 1940a, p. 13 (= f Adiantinae Bordas, 
1939, p. 417; fAdianthidae Ameghino, 1891a, p. 134). 
L. Olig.-L. Mioc.; S.A. 1 
f Proadianius Ameghino, 1897. L. Olig.; S.A. 
f Proheptoconus Bordas, 1939. U. Olig.; S.A. 

\Adianthus Ameghino, 1891. U. Olig.-L. Mioc.; S.A. 
?fMacraucheniidae incertae sedis: 

\Ernestohaeckelia Ameghino, 1901. Eoc.; S.A. 
fj Riitimeyeria Ameghino, 1901. Eoc.; S.A. 

1 f Pseudadiantus Ameghino, 1901, usually mentioned as a possible or established Eocene (Casamayor) forerunner 
of this group, is based on a typothere and is probably synonymous with t Notojrithecus (unpublished personal observa¬ 
tion). 



126 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


VOL. 85 


f Amilnedwardsia Ameghino, 1901. Eoc.; S.A. 
fOrder NOTOUNGULATA Roth, 1903, pp. 11, 12 (= fToxodontia Owen, 1858, 
p. 26, sensu Lydekker, 1894c, p. 2, Scott, 1904b, p. 590, 
etc., nec fToxodontia Ameghino, e.g., 1906, or of many other 
authors). 

fSuborder NOTIOPROGONIA Simpson, 1934, pp. 7, 10. 

fFam. Arctostylopidae Schlosser, 1923, p. 614. U. Paleoc.; As. L. Eoc.; 
N.A. 

f Palaeostylops Matthew and Granger, 1925. U. Paleoc.; As. 
t Arctostylops Matthew, 1915. L. Eoc.; N.A. 
fFam. Henricosborniidae Ameghino, 1901, p. 357 ( = f Pantostylopidae 
Ameghino, 1901, p. 423; fSelenoconidae Ameghino, 1902a, 

p. 20). 

hHenricosbornia Ameghino, 1901 (=or including \Selenoconus 
Ameghino, 1901; f Pantostylops Ameghino, 1901; f Pro- 
hyracotherium Ameghino, 1902; t Hemistylops Ameghino, 
1904; and other proposed genera). Paleoc.-L. Eoc.; S.A. 
t Othnielmarshia Ameghino, 1901. L. Eoc.; S.A. 
t Peripantostylops Ameghino, 1904. PPaleoc., L. Eoc.; S.A. 

? fHenricosborniidae incertae sedis: 

fSeudenius Simpson, 1935. Paleoc.; S.A. 
fFam. Notostylopidae Ameghino, 1897b, p. 488. Eoc.; S.A. 

f HomcUostylops Ameghino, 1901 (= ^Acrostylops Ameghino, 
1901). L. Eoc.;S.A. 

f Notostylops Ameghino, 1897 (=or including \Anastylops 
Ameghino, 1897; f Catastylops Ameghino, 1901; f Eostylops 
Ameghino, 1901; and many other proposed genera). L. 
Eoc.; S.A. 

t Otronia Roth, 1901. U. Eoc.; S.A. 

fSuborder TOXODONTA Scott, 1904b, p. 590 (emended; approximately 
= fToxodontia Owen, 1858, p. 26, as used by some but not 
all later authors). [Including fEntelonychia Ameghino, 
1894, p.312.] 

fFam. Oldfieldthomasiidae, new name ( = f Acoelodidae Ameghino, 1901, 
p.364). 1 U. Paleoc.-Eoc.;S.A. 
f Kibenikhoria Simpson, 1935. Paleoc.; S.A. 

\Oldfieldthomasia Ameghino, 1901. L. Eoc.; S.A. 
f Maxschlosseria Ameghino, 1901. [Including \Paracoelodus 
Ameghino, 1904.] L. Eoc.; S.A. 
f Ultrapithecus Ameghino, 1901. L. Eoc.; S.A. 
f Tsamnichoria Simpson, 1936. U. Eoc.; S.A. 

?fOldfieldthomasiidae incertae sedis (= fAcoelodidae sensu stricto ): 

]Acoelodus Ameghino, 1897. L. Eoc.; S.A. 
fFam. Archaeopithecidae Ameghino, 1897b, p. 422. L. Eoc.; S.A. 
]Archaeopithecus Ameghino, 1897. L. Eoc.; S.A. 

\Acropithecus Ameghino, 1904. L. Eoc.; S.A. 
fFam. Archaeohyracidae Ameghino, 1897b, p. 431. PPaleoc., L. Eoc.- 
Olig.; S.A. 

1 The genus t Acoelodus is based on a single senile specimen, apparently unlike anything discovered since and of 
doubtful pertinence to the family that has borne its name. It is practically incertae sedis . Ameghino’s own idea of the 
family and all definitions of it are really based almost entirely on the abundant, well-known genus f Oldfiddthomasia. 
Specimens of this genus make up the hypodigm of Ameghino’s family, to which f Acoelodus may or may not belong. 
Clarity can be obtained only by changing the name. 
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t Eohyrax Ameghino, 1901. PPaleoc., L. Eoc.; S.A. 
t Acoelohyrax Ameghino, 1902. L. Eoc.; S.A. 
f Degonia Roth, 1901 ( = f Pseudopithecus Roth, 1901). U. Eoc.; 
S.A. 

t Archaeohyrax Ameghino, 1897. ?U. Eoc., Olig.; S.A. 
fFam. Isotemnidae Ameghino, 1897b, p. 479. Paleoc.-L. Olig.; S.A. 

f Isotemnus Ameghino, 1897. [Including f Prostylops and other 
proposed genera.] Paleoc.-L. Eoc.; S.A. 
f Eochalicotherium Ameghino, 1901. [Including ] Dimer oste- 
phanus Ameghino, 1902; f Amphitemnus Ameghino, 1904.] 
L. Eoc.; S.A. 

f Pleurostylodon Ameghino, 1897. [Including \Paratemnus 
Ameghino, 1904; etc.] L. Eoc.; S.A. 
f Edvardotrouessartia Ameghino, 1901. L. Eoc.; S.A. 
f Thomashuxleya Ameghino, 1901. L. Eoc.; S.A. 
f Periphragnis Roth, 1899 (=f Proasmodeus Ameghino, 1902). 
U. Eoc.; S.A. 

t Rhyphodon Roth, 1899. U. Eoc.; S.A. 
t Trimerostephanos Ameghino, 1895. U. Eoc.-L. Olig.; S.A. 
t Pleurocoelodon Ameghino, 1895. L. Olig.; S.A. 

?tIsotemnidae incertae sedis: 

|Brandmayria Cabrera, 1935. U. Paleoc.; S.A. 
fFam. Homalodotheriidae Gregory, 1910, p. 466 (= fHomalodontotheri- 
dae Ameghino, 1889, pp. 523, 551). L. Olig.-U. Mioc.; 
S.A. 

fAsmodeus Ameghino, 1895. L. Olig.; S.A. 

{Homalodotherium Flower, 1873 ( = i Homalodontotherium 

Flower, 1874). L.-M. Mioc.; S.A. 

|Chasicotherium Cabrera and Kraglievich, 1931. U. Mioc.; S.A. 
fFam. Leontiniidae Ameghino, 1895, p. 646. [Including fColpodontidae 
Ameghino, 1906, p. 469.] Olig.; S.A. 

\Ancylocoelus Ameghino, 1895. L. Olig.; S.A. 

\Leontinia Ameghino, 1895. [Including ^Stenogenium Ameghino, 
1895; t Scaphops Ameghino, 1895.] L. Olig.; S.A. 
t Scarrittia Simpson, 1934. L. Olig.; S.A. 

\Colpodon Burmeister, 1885. U. Olig.; S.A. 
fFam. Notohippidae Ameghino, 1894, p. 283. [Including fRhynchip- 
pidae Loomis, 1914, p. 88.] U. Eoc.—L. Mioc.; S.A. 
fSubfam. Rhynchippinae, new rank ( = fRhynchippidae Loomis, 1914, 
p. 88). U. Eoc.-L. Olig.; S.A. 
jPseudostylops Ameghino, 1901. U. Eoc.; S.A. 

\Morphippus Ameghino, 1897. L. Olig.; S.A. 
t Rhynchippus Ameghino, 1897. L. Olig.; S.A. 

\Eurygenium Ameghino, 1895, nec Eurygenius La Ferte, 1849 1 
(=t Eurygeniops Ameghino, 1897). L. Olig.; S.A. 
fSubfam. Notohippinae, new rank (= fNotohippidae Ameghino, 1894, 
p. 283, emend . Loomis, 1914, p. 88). U. Eoc—L. Mioc.; 
S.A. 

t Interhippus Ameghino, 1904. U. Eoc.-L. Olig.; S.A. 
f Nesohippus Ameghino, 1904. L. Olig.; S.A. 
t Argyrohippus Ameghino, 1901. U. Olig.; S.A. 
t Stilhippus Ameghino, 1904. U. Olig.; S.A. 


1 This is not preoccupation. 
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]Perhippidium Ameghino, 1904. U. Olig.; S.A. 

\Notohippus Ameghino, 1891. L. Mioc.; S.A. 
fFam. Toxodontidae Gervais, 1847, p. 221. [Including fNesodontidae 
Murray, 1866, pp. xiii, 168, 388; fXotodontidae Ameghino, 
1889, pp. 375, 402; fHaplodontidae Ameghino, 1906, p. 
481 = tHaplodontheriidae Ameghino, 1907, p. 89.] L. 
Olig.-Pleist.; S.A. 

fSubfam. Nesodontinae, new rank ( = fNesodontidae Murray, 1866, 
pp. xiii, 168). L. Olig.-M. Mioc.; S.A. 
f Proadinotherium Ameghino, 1895. [Including f Pronesodon 
Ameghino, 1895; \Coresodon Ameghino, 1895.] L.-U. Olig.; 
S.A. 

^Nesodon Owen, 1846. L.-M. Mioc.; S.A. 

\Adinoiherium Ameghino, 1887. L.-M. Mioc.; S.A. 
fSubfam. Toxodontinae Trouessart, 1898, p. 688 (= fToxodontidae 
Gervais, 1847, p. 221, sensu stricto , or emend . Ameghino, 
1906, p. 481, etc.). [Including fXotodontidae Ameghino, 
1889, pp. 375, 402.] M. Mioc.-Pleist.; S.A. 
f Stereotoxodon Ameghino, 1904. M. Mioc.; S.A. 

IfPalaeotoxodon Ameghino, 1904. U. Mioc.; S.A. 
f Hemitoxodon Cabrera and Kraglievich, 1931. U. Mioc.; S.A. 
\Stenotephanos (nec fStenoStephanos) Ameghino, 1886. ?L. 

Mioc., U. Mioc.; S.A. 

1[Xotodon Ameghino, 1887. U. Mioc.-M. Plioc.; S.A. 
f Gyrinodon Hopwood, 1928. U. Mioc. or L. Plioc.; S.A. (Vene¬ 
zuela). 

f Eutomodus Ameghino, 1889 (= ^Tomodus Ameghino, 1886, nec 
Trautschold, 1879). U. Mioc.; S.A. 

\Alitoxodon Rovereto, 1914. M. Plioc.; S.A. 
f Chapalmalodon Mercerat, 1917. 1 U. Plioc.; S.A. 
f Toxodon Owen, 1840. Pleist.; S.A. 
fSubfam. Haplodontheriinae Kraglievich, 1934, p. 95 (=fHaplo- 
dontidae Ameghino, 1906, p. 481; tHaplodontheriidae 
Ameghino, 1907, p. 89). M. Mioc.-M. Plioc.; S.A. 
f Prototrigodon Kraglievich, 1930. M. Mioc.; S.A. 
f Paratrigodon Cabrera and Kraglievich, 1931. U. Mioc.; S.A. 
f Dinotoxodon Mercerat, 1895. U. Mioc.;S.A. 
f Haplodontherium Ameghino, 1885 ( = \Eaplodontotherium Scla- 
ter, 1886). U. Mioc.; S.A. 
f Pachynodon Burmeister, 1891. U. Mioc.; S.A. 
f Toxodontherium Ameghino, 1883. U. Mioc.-L. Plioc.; S.A. 
f Trigodon Ameghino, 1882. M. Plioc.; S.A. 
f Trigodonops Kraglievich, 1930. PPlioc.; S.A. (Brazil). 
fSuborder TYPOTHERIA Zittel, 1892, pp. 62, 212. 

fFam. Interatheriidae 2 Ameghino, 1887b, p. 63. [Including fProtypo- 
theridae Ameghino, 1891d, p. 393; fNotopithecidae Ame¬ 
ghino, 1897b, p. 418.] L. Eoc.-M. Plioc.; S.A. 
fSubfam. Notopithecinae, new rank (= fNotopithecidae Ameghino, 
1897b, p. 418). Eoc.; S.A. 

f Notopithecus Ameghino, 1897 ( = or including \Adpithecus 

1 A very dubious genus. Based originally on a femur and a skull, Kraglievich selected the femur as type, and this 
is doubtful as to origin and affinities. 

* Spelled flnteratheridae in original reference. 
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Ameghino, 1901; t Infrapithecus Ameghino, 1901; ^Pseuda- 
diantus Ameghino, 1901; \Patriarchippus Ameghino, 1901; 
and other proposed genera). L. Eoc.; S.A. 

\Transpithecus Ameghino, 1901. L. Eoc.; S.A. 

\Guilielmoscottia Ameghino, 1901. U. Eoc.; S.A. 

fSubfam. Interatheriinae, new rank (= tl n te r &theriidae, sensu stricto , 
of previous students). L. Olig.-M. Plioc.; S.A. 
t Archaeophylus Ameghino, 1897. 1 L. Olig.; S.A. 
f Plagiarthrus Ameghino, 1896 ( = f Argyrohyrax Ameghino, 
1897). L. Olig.; S.A. 

t Cochilius Ameghino, 1902. L.—U. Olig.; S.A. 
t Phanophilus Ameghino, 1903. L. Olig.; S.A. 
f Paracochilius Bordas, 1939. U. Olig.; S.A. 
t Protypotherium Ameghino, 1887 ( = f Patriarchus Ameghino, 
1889). U. Olig.-M. Plioc. 2 * ; S.A. 
f Interatlnerium Ameghino, 1887, ex Moreno, 1882 ( = f Icochilus 
Ameghino, 1889). L. Mioc.; S.A. 
f Epipatriarchus Ameghino, 1903. M. Mioc.; S.A. 
f Caenophilus Ameghino, 1903. M. Mioc.; S.A. 
fFam. Mesotheriidae Alston, 1876, pp. 75, 98 ( = fTypotheriidae Lydek- 
ker, 1886, p. 170). [Including fTrachytheridae Ameghino, 
1894, p. 276; fEutrachytheriidae Ameghino, 1897b, p. 
427.] L. Olig .-Pleist.; S.A. 

fSubfam. Trachytheriinae, new rank (= fTrachytheridae Ameghino, 
1894, p.276). Olig.; S.A. 

f Trachytherus Ameghino, 1889, nec Trachytherium Gervais, 1849* 
( = t Eutrachytherus Ameghino, 1897). L. Olig.; S.A. 
t Proedium Ameghino, 1895, nec Proedrus Foerster, 1888* 
{ — \Proedrium Ameghino, 1897; \Isoproedrium Ameghino, 
1904). L. Olig.; S.A. 

fSubfam. Mesotheriinae, new rank ( = fTypotheriidae of most au¬ 
thors). M. Mioc.-Pleist.; S.A. 
t Typothericuliis Kraglievich, 1930. U. Mioc.; S.A. 
f Acrotypotherium Rusconi, 1936. U. Mioc.; S.A. 
\Eutypotherium Roth, 1901 4 (= ]Tachy typotherium Roth, 1903). 
U. Mioc.; S.A. 

t Typotheriopsis Cabrera and Kraglievich, 1931. L. Plioc.; S.A. 
\Pseudotypotherium Ameghino, 1904. U. Plioc.; S.A. 
f Typotheriodon C. Ameghino, 1919. U. Plioc.-L. Pleist.; S.A. 
\Mesotherium Serres, 1857 or 1867 ( = f Typotherium Gervais, 
1859, ex Bravard, or Gervais, 1867, or Bravard, 1858).* 
Pleist.; S.A. 

1 1 Progaleopithecus Ameghino, 1904, may be mentioned because of its misleading name. It is hardly determinate 
but belongs to this subfamily and may be synonymous with t Archaeophylus (see Patterson, 1940). 

2 It is unlikely that a single genus really has such a range. The type is from the Upper Miocene. 

* This is not preoccupation. 

4 Rejected by most students, including Roth himself, on grounds of preoccupation by Eutypotherium Haeckel, 
1895, but, as Patterson has pointed out, the latter name was given to a purely hypothetical “genus,” hence has no 
standing in nomenclature and cannot preoccupy a name based on a real animal. 

* As I have shown elsewhere, this is a knotty nomenclatural problem, but whatever criteria are used to solve it, 
t Mesotherium has priority and is the correct name of this well-known genus, “f Typotherium Bravard, 1857,” usually 
given, is a nomen nudum with no standing. The earliest possible date for valid publication of t Typotherium is 1858, 
and by the same criteria t Mesotherium was published in 1857. By the strictest criteria both names date from 1867, 
but f Mesotherium earlier in that year. 
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t Typotheridion Cabrera, 1939. Pleist.; S.A. 
f Bravardia Cattoi, 1941. Pleist.; S.A. 
fSuborder HEGETOTHERIA, new. 

fFam. Hegetotheriidae 1 Ameghino, 1894, p. 275. U. Eoc.-Pleist.; S.A. 
fSubfam. Hegetotheriinae Ameghino, 1894, p. 277. U. Eoc.-L. Plioc.; 
S.A. 

f. Eohegetotherium Ameghino, 1901. U. Eoc.; S.A. 
f Prohegetotherium Ameghino, 1897. L. Olig.; S.A. 
f Hegetotherium Ameghino, 1887 ( = f Selatherium Ameghino, 
1894). U. Olig.-L. Mioc.; S.A. 

f Pseudhegetotherium Cabrera and Kraglievich, 1931. U. Mioc.; 
S.A. 

\Hemihegetotherium Rovereto, 1914. L. Plioc.; S.A. 


fSubfam. Pachyrukhinae Kraglievich, 1934, p. 96 (= fPachyrucidae 
Lydekker, 1894c, p. 3). U. Eoc.-Pleist.; S.A. 
t Eopachyrucos Ameghino, 1901. U. Eoc.; S.A. 

\Propackyrucos Ameghino, 1897. L. Olig.; S.A. 
f Pachyrukhos Ameghino, 1885 (= \Pachyrucos Ameghino, 1889). 
U. Olig.-M. Mioc.; S.A. 


t Paedotherium Burmeister, 1888. U. Mioc.-Pleist.; S.A. 
\Prosotherium Ameghino, 1897. L. Olig.; S.A. 

\Tremacyllus Ameghino, 1891. L.-U. Plioc.; S.A. 
fSubfam. Muniziinae 2 Kraglievich, 1931a, p. 261. U. Mioc.; S.A. 
f Muiiizia Kraglievich, 1930. U. Mioc.; S.A. 
fOrder ASTRAPOTHERIA Lydekker, 1894c, p. 42. 
fSuborder TRIGONOSTYLOPOIDEA Simpson, 1934, pp. 4,19. 

fFam. Trigonostylopidae Ameghino, 1901, p. 390. Eoc.; S.A. 

fr rigonostylops Ameghino, 1897. [Including f Chiodon Berg, 
1899 = f Staurodon Roth, 1899, nec Lowe, 1854.1 Eoc.; S.A. 
?fTRIGONOSTYLOPOIDEA incertae sedis: 


tShecenia Simpson, 1935. Paleoc.; S.A. 
fSuborder ASTRAPOTHERIOIDEA Ameghino, 1894, p. 303.* 

fFam. Astrapotheriidae Ameghino, 1887a, p. 19. 4 Eoc.-Mioc.; S.A. 
fSubfam. Albertogaudryinae, new form (= fAlbertogaudryidae Ame¬ 
ghino, 1901, p. 398). Eoc.; S.A. 

f Albertogaudrya Ameghino, 1901. [Including iScabellia Ame¬ 
ghino, 1901.] L. Eoc.; S.A. 

Ustmponotus kratghmo, 1901. [Including f Notamynus Roth, 
1903.] U. Eoc.;S.A. 


fSubfam. Astrapotheriinae, new. Olig.-Mioc.; S.A. 

fParastrapotherium Ameghino, 1895. Olig.; S.A. 
fAstrapothericulus Ameghino, 1901. U. Olig -SA 
Ustrapotherium Burmeister, 1879. U. Olig.-U. Mioc • S A 
yJruguaytherium Kraglievich, 1927. Mioc.; S.A. 
f Xenastrapotherium Kraglievich, 1928. Mioc.; S.A. 
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Order TUBULIDENTATA Huxley, 1872, p. 288. 

Fam. Orycteropodidae Bonaparte, 1850 ( = Orycteropidae Gray, 1821, 
p. 305). Plioc.; Eu., As. R.; Af. 

Orycteropus Geoffroy, 1795. Plioc.; Eu., As. R.;Af. Aardvark. 
PTUBULIDENTATA incertae sedis: 

\Tubulodon Jepsen, 1932. L. Eoc.; N.A. 

Superorder PAENUNGULATA, new. 

fOrder PANTODONTA Cope, 1873b, pp. 40, 67 (= fCoryphodontia Marsh, 1884, 
p. 193, included in fAmblypoda Cope, 1875a, pp. 24, 28 
= fAmblydactyla Marsh, 1884, pp. 177, 193). [Including 
fTaligrada Cope, 1883b, p. 406.] 

fFam. Coryphodontidae Marsh, 1876, p. 428. [Including fPantolamb- 
didae Cope, 1883b, p. 406.] M. Paleoc.-L. Eoc.; N.A. 
L. Eoc.; Eu. U. Eoc.-M. Olig.; As. 
t Pantolambda Cope, 1883. M. Paleoc.; N.A. 
t Sparactolambda Patterson, 1939. U. Paleoc.; N.A. 

\Titanoidts Gidley, 1917. U. Paleoc.; N.A. 
t Coryphodon Owen, 1845. U. Paleoc.-L. Eoc.; N.A. L. Eoc.; Eu. 
f Eudinoceras Osborn, 1924. U. Eoc.; As. 
t Hypercoryphodon Osborn and Granger, 1932. M. Olig.; As. 
fFam. Barylambdidae Patterson, 1939, pp. 361, 372 (= fBarylambdinae 
Patterson, 1937a, p. 229). U. Paleoc.; N.A. 
f Barylambda Patterson, 1937. U. Paleoc.; N.A. 
jj Haplolambda Patterson, 1939. U. Paleoc.; N.A. 
fFam. Pantolambdodontidae Granger and Gregory, 1934, p. 6. U. Eoc.; 
As. 

t Pantolambdodon Granger and Gregory, 1934. U. Eoc.; As. 
fOrder DINOCERATA Marsh, 1873a, pp. 117, 118 ( = fDinocerea Marsh, 1872b, 
p. 344). 

fFam. Uintatheriidae Flower, 1876, p. 387 (= fEobasileidae Cope, 1873a, 
p. 563; fTinoceridae Marsh, 1872a, p. 323; fDinoceratidae 
Zittel, 1893, p. 429). [Including fBathyopsidae Osborn, 
1898b, p. 182.] U. Paleoc.-U. Eoc.; N.A., As. 
f Prodinoceras Matthew, Granger, and Simpson, 1929. U. 
Paleoc.; As. 

t Probatlnyopsis Simpson, 1929. U. Paleoc.-L. Eoc.; N.A. 
t Bathyopsoides Patterson, 1939. U. Paleoc.; N.A. 
t Bathyopsis Cope, 1881. L. Eoc.; N.A. 
t Elachoceras Scott, 1886. M. Eoc.; N.A. 
t Uintatherium Leidy, 1872. (Many probable synonyms, see 
p. 242.) M. Eoc.; N.A. 

\Eobasileus Cope, 1872. [Including f Uintacolotherium Cook, 
1926.] M.-U. Eoc.; N.A. 

t Gobiatherium Osborn and Granger, 1932. U. Eoc.; As. 
fOrder PYROTHERIA Ameghino, 1895, p. 608. 

fFam. Pyrotheriidae Ameghino, 1889, p. 894. [Including fCarolozit- 
telidae Ameghino, 1901, pp. 387, 388.] Eoc.-Olig.; S.A. 
t Carolozittelia Ameghino, 1901. L. Eoc.; S.A. 
t Propyrotherium Ameghino, 1901. U. Eoc.; S.A. 
t Pyrotherium Ameghino, 1888. L. Olig.; S.A. 
t Griphodon Anthony, 1924. Eoc. or Olig.; S.A. 
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? jPYROTHERIA incertae sedis: 

\Carodnia Simpson, 1935. Paleoc.;S.A. 

t Ctalecarodnia Simpson, 1935. Paleoc.; S.A. 

Order PROBOSCIDEA Illiger, 1811, p. 96. 

fSuborder MOERITHERIOIDEA Osborn, 1921a, p. 2. 

fFam. Moeritheriidae Andrews, 1906b, p. 99. U. Eoc.-L. Olig.; Af. 

\Moeritherium Andrews, 1901. U. Eoc.-L. Olig.; Af. (Egypt). 
Suborder ELEPHANTOIDEA Osborn, 1921a, p. 2. [Including fMastodontoi- 
dea Osborn, 1921a, p. 2; fStegodontoidea Osborn, 1936, 
p. 25, 1942, p. 805.] 

fFam. Gomphotheriidae Cabrera, 1929, p. 74 ( = fBunomastodontidae 
Osborn, 1921a, p. 2; fTrilophodontidae Simpson, 1931a, 
p. 281). [Including fBunomastodontidae Osborn, 1921a, 
p. 2; fHumboldtidae Osborn, 1936, pp. 575, 687, 722; 
fSerridentidae Osborn, 1936, pp. 30, 287, 381; fPalaeo- 
mastodontidae Andrews, 1906b, p. 130 1 ; fDibunodontidae 
Hopwood, 1935, pp. 11, 85.] L. Olig.-Mioc.; Af. L. Mioc.- 
Pleist.; As. L. Mioc.-M. Plioc.; Eu. U. Mioc.-Pleist.; 
N.A. Pleist.; S.A. 

fSubfam. Gomphotheriinae Hay, 1922, p. 101 (= fLongirostrinae 
Osborn, 1918a, p. 136). [Including fTetralophodontinae 
Maarel, 1932, p. 126; fPalaeomastodontinae Osborn, 1936, 
p. 691; ? f Gnathabelodontinae Barbour and Sternberg, 1935, 
p. 396; fSerridentinae Osborn, 1921c, p. 232.] L. Olig.-L. 
Mioc.; Af. L. Mioc.-M. Plioc.; As. L. Mioc.-L. Plioc.; 
Eu. U. Mioc.-M. Plioc., ?Pleist.; N.A. 

f Palaeomastodon Andrews, 1901. L. Olig.; Af. (Egypt). 

\Phiomia Andrews and Beadnell, 1902. L. Olig., ?U. Olig.; 
Af. 

f Gomphotherium. Burmeister, 1837 2 (=f Trilophodon Falconer 
and Cautley, 185 7 3 ; f Bunolophodon Vacek, 1877; \Tetra- 
belodon Cope, 1884). [Subgenera: f Megabelodon Barbour, 
1914; f Choerolophodon Schlesinger, 1917; f Genomastodon 
Barbour, 1917; and f Tatabelodon Frick, 1933.] L. Mioc.-M. 
Plioc.; As. L. Mioc.-L.Plioc.; Eu. L. Mioc.; Af. U. Mioc- 
L. Plioc.; N.A. 

\Serridentinus Osborn, 1923. [Subgenera: jOcalientinus Frick, 
1933; fSerbelodon Frick, 1933; f Trobelodon Frick, 1933.] 
L. Mioc.-L. Plioc.; As. L.-M. Mioc.; Eu. U. Mioc.-L. 
Plioc., ?U. Plioc.; N.A. 

\Tetralophiodon Falconer and Cautley, 1857. 4 [Subgenera: 

f Morrillia Osborn, 1924; f Lydekkeria Osborn, 1924.] U. 
Mioc.-L. Plioc.; As. L.-M. Plioc., PPleist.; N.A. L. Plioc.; 
Eu. 

PfGomphotheriinae incertae sedis: 

}Gnathabelodon Barbour and Sternberg, 1935. M. Plioc.; N.A. 


tPalaeomastodontidae appears to be the oldest name available for the family, but (availing myself of the 
privilege of not following priority regardless of all other considerations for supergeneric groups) I reject it because the 
typical genus intended is really f Gomphotherium and some authors would not place f Palaeomastodon in this family 
at all. The other proposed family names are not based on valid generic names and so are themselves invalid 

* Or (misprinted as f Gampkotherium) Gloger, 1841. 

* Or, with doubtful propriety, 1846. 

4 Or perhaps 1847. 
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t Eubelodon Barbour, 1914. M. Plioc.; N.A. 
tSubfam. Anancinae Hay, 1922, p. 101 (= f Brevirostrinae Osborn, 
1918a, p. 136; fDibunodontidae Hopwood, 1935, p. 55). 
[Including tHumboldtinae Osborn, 1934a, p. 180, and 1936, 
p. 667.] L.-M. Plioc.; Eu. U. Plioc.—Pleist.; N.A., As. 
Pleist.; S. A. 

t Anancus Aymard, 1855 (=*f Dibunodon Schlesinger, 1917). 
[Subgenus: f Pentalophodon Falconer, 1857.] L. Plioc.- 
Pleist.; Eu. U. Plioc.-Pleist.; As. 
f Synconolophus Osborn, 1929. U. Mioc.-M. Plioc.; As. 
f Stegomastodon Pohlig, 1912 ( = f Rhabdobunus Hay, 1914). 
[Subgenus: group without a valid name, called t Cuvieronius 
in Osborn, 1936, etc., but not t Cuvieronius Osborn, 1923.] 
U. Plioc.-Pleist.; N.A. Pleist.; S.A. 
fSubfam. Cuvierioninae Cabrera, 1929, p. 76 (= fNotorostrinae Os¬ 
born, 1921b, p. 330). [Including tNotiomastodontinae 
Osborn, 1936, pp. 590, 730.] U. Plioc.-Pleist.; N.A. Pleist.; 
S.A. 

f Cuvieronius Osborn, 1923 (= \Cordillerion Osborn, 1926; 
t Teleobunomastodon Revilliod, 1931). U. Plioc.-Pleist.; 
N.A. Pleist.;S.A. 

\Notiomastodon Cabrera, 1929. Pleist.; S.A. 
fSubfam. Rhynchotheriinae Hay, 1922, p. 101 (= fRhynchorostrinae 
Osborn, 1918a, p. 136). U. Mioc.-U. Plioc.; N.A. M. 
Plioc.;As. Mioc.;Af. 

■ \Rhynchotherium Falconer, 1868 ( = f Dibelodon Cope, 1884). 
[Subgenera: t Blickotherium Frick, 1933; f Aybelodon Frick, 
1933.] U. Mioc.-U. Plioc.; N.A. M. Plioc.; As. L. Mioc.; 
Af. 

fSubfam. Platybelodontinae Borissiak, 1928, p. 119. [Including 
fAmebelodontinae Barbour, 1929, p. 138.] U. Mioc.; As. 
L.-M. Plioc. ;N.A. 

f Platybelodon Borissiak, 1928. [Subgenus: f Torynobelodon Bar¬ 
bour, 1929.] U. Mioc.; As. L.-M. Plioc.; N.A. 
1[Amebelodon Barbour, 1927. M. Plioc.; N.A. 
fFam. Mammutidae Cabrera, 1929, p. 74 (= fMastodontidae Girard, 
1852, p. 328; fMastodonadae Gray, 1821, p. 306). L. Mioc.- 
U. Plioc.; Eu. M. Mioc.-Pleist.; N.A. L. Plioc.; As. 
\Mammut Blumenbach, 1799 (= \Mastodon Cuvier, 1817). 
[Subgenera: f Zygolophodon Vacek, 1877 = f Turicius Os¬ 
born, 1926; f Miomastodon Osborn, 1921; \Pliomastodon 
Osborn, 1926; and an unnamed subgenus called f Zygolo¬ 
phodon by Osborn but not f Zygolophodon Vacek, 1877.] 
L. Mioc.-U. Plioc.; Eu. M. Mioc.-Pleist.; N.A. L. Plioc.; 
As. L. Mioc.; Af. Mastodonts. 

Fam. Elephantidae Gray, 1821, p. 305. [Including fStegodontidae Hop- 
wood, 1935, p. 71.] L. Plioc.-R.; As. Plioc.-Pleist.; Eu. 
Pleist.-R.; Af. Pleist.; N.A., ?S.A. 

fSubfam. Stegodontinae Osborn, 1918a, p. 135. [Including fStegolo- 
phodontinae Osborn, 1936, p. 700.] L. Plioc.-Pleist.; As. 
Plioc.; Eu. 

f Stegolophodon Schlesinger, 1917. U. Mioc.-Pleist.; As. M. 
Plioc.; Eu. 



134 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


VOL. 85 


t Stegodon Falconer, 1857. M. Plioc.-Pleist.; As. 

Subfam. Elephantinae Gill, 1872, p. 13 ( = Elephantina Bonaparte, 
1838, p. 112). [Including Loxodontinae Osborn, 1918a, p. 
135; fMammontinae Osborn, 1921c, p. 234.] Pleist.; Eu., 
N.A., ?S.A. Pleist.-R.; As., Af. 

Loxodonta Cuvier, 1827. [Subgenera: f Palaeoloxodon Matsu- 
moto, 1924 = f Sivalikia Osborn, 1924 = \Pilgrimia Osborn, 
1924; f Hesperoloxodon Osborn, 1931.] Pleist.; As.,Eu. 
Pleist -R.; Af. African elephant. 

f Mammuthus Burnett, 1830 ( = f “Mammonteus Camper, 1788,” 
Osborn, 1924, not Linnaean in Camper, 1788). [Subgenera: 
t Parelephas Osborn, 1924, \Archidiskodon Pohlig, 1888, 
j Metarchidiskodon Osborn, 1934.] Pleist.; Eu., As., N.A., 
Af., PS.A. 1 Mammoths. 

Elephas Linnaeus, 1758. [Subgenera: f Platelephas Osborn, 
1934, f Hypselephas Osborn, 1934.] Pleist ~R.; As. Asiatic 
elephant. 

fSuborder DEINOTHERIOIDEA Osborn, 1921a, p. 2. 2 

fFam. Deinotheriidae Bonaparte, 1845, p. 4* (= fCurtognathidae Os¬ 
born, 1936, pp. 81, 735; fCurtognati Kaup, 1833, p. 516). 
L. Mioc.-M. Plioc.; Eu. L. Mioc.-Pleist.; Af. M. Mioc.~M. 
Plioc.; As. 

f Deinotherium Kaup, 1829. L. Mioc.-M. Plioc.; Eu., As. 
L. Mioc.-Pleist.; Af. 

fSuborder BARYTHERIOIDEA, new name (= fBarytheria Andrews, 1904b, 
p. 482, nec Cope, 1898, p. 123). 
fFam. Barytheriidae Andrews, 1906b, p. 172. U. Eoc.; Af. 

f Barytherium Andrews, 1901. U. Eoc.; Af. (Egypt). 
fOrder EMBRITHOPODA Andrews, 1906b, p. xiv 4 ( = fBarypoda Andrews, 
1904b, p. 482, nec Haeckel, 1866, p. clvii). 
fFam. Arsinoitheriidae Andrews, 1904a, p. 160. L. Olig.; Af. 

f Arsinoitherium Beadnell, 1902. L. Olig.; Af. (Egypt). 

Order HYRACOIDEA Huxley, 1869, p. 101. [Including fMyohyracoidea Stromer, 
1926, p. 120.] 

Fam. Procaviidae Thomas, 1892, p. 51 ( = Hyracidae Gray, 1821, p. 306, 
invalid). [Including fPliohyracidae Osborn, 1899, p. 172, 
in part= fSaghatheriidae Andrews, 1906b, p. 86.] L. Olig., 
L. Mioc., R.; Af. L. Plioc.; Eu. R.;W. As. 

\Pacbyhyrax Schlosser, 1910. L. Olig.; Af. (Egypt). 

f Saghatherium Andrews and Beadnell, 1902. L. Olig.; Af. 
(Egypt). 

f Prohyrax Stromer, 1926. L. Mioc.; Af. 

f Pliohyrax Osborn, 1899 ( = f Leptodon Gaudry, 1860, nec 
Sundevall, 1835). L. Plioc.; Eu. (Greece). 

Dendrohyrax Gray, 1868. R.; Af. Tree hyrax. 

Heterohyrax Gray, 1868. R.; Af. Rock hyrax. 

Procavia Storr, 1780 (—Hyrax Hermann, 1783). R.; Af., W. As. 
Hyrax, “coney,” dassie. 

1 A single fragment reputedly from French Guiana, requiring confirmation. 

* Spelled tDinotherioidea by Osborn in 1921; fDeinotherioidea in 1936, p. 81. 

3 Spelled tDeinotheridae in original publication; fUinotheriidae in Bonaparte, 1850. 

4 Usually cited as 1905, but the exact date is Jan. 4, 1906. The name antedates Andrews* use of the prior, pre¬ 
occupied name, fBarypoda, in his definitive memoir of 1906, but the latter was evidently in press or the sheets 
were printed before the change was decided upon. 
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fFam. Geniohyidae Matsumoto, 1926, p. 259. [Including fTitano- 
hyracidae Matsumoto, 1926, p. 259.] L. Olig.; Af. (Egypt), 
f Geniohyus Andrews, 1904. L. Olig.; Af. 
fj Bunohyrax Schlosser, 1910. L. Olig.; Af. 
t Megalohyrax Andrews, 1903. L. Olig.; Af. 

\Titanohyrax Matsumoto, 1921. L. Olig.; Af. 
fFam. Myohyracidae Andrews, 1914, p. 171. L. Mioc.; Af. 
f Myohyrax Andrews, 1914. L. Mioc.; Af. 

\Protypotheroides Stromer, 1922. L. Mioc.;Af. 

Order SIRENIA Illiger, 1811, p. 140. 

Suborder TRI CHECH I FORMES Hay, 1923, p. 109. 

fFam. Prorastomidae Cope, 1889c, p. 876. Eoc.; W. Indies. 

f Prorastomus Owen, 1855. Eoc.; W. Indies (Jamaica). 
fFam. Protosirenidae Sickenberg, 1934, p. 193. M. Eoc.; N. Af., Eu. 

t Protosiren Abel, 1904. M. Eoc.; Af. (Egypt), Eu. (France). 
Fam. Dugongidae Gray, 1821, p. 309 (= Halicoridae Gray, 1825, p. 341). 

[Including Halitheriidae Gill, 1872, p. 13=Halitherida 
Carus, 1868, p. 168; Hydrodamalidae Palmer, 1895, p. 
450 = Rytinadae Gray, 1843, pp. xxiii, 107.] M.-U. Eoc.; Af. 
U. Eoc.-M. Plioc.; Eu. M. Mioc.-L. Plioc.; N.A.R.; Red 
Sea to N. Pacific. 

fSubfam. Halitheriinae Abel, 1913a, p. 358 (= fHalitherida Carus, 
1868, p. 168). M.~U. Eoc.; Af. U. Eoc.-M. Plioc.; Eu. M. 
Mioc.-L. Plioc.; N.A. 

f Eotheroides Palmer, 1899 ( = f Eotherium Owen, 1875, nec 
Leidy, 1853). [Including \Eosiren Andrews, 1902; f Archaeo- 
siren Abel, 1913.] M.-U. Eoc.; Egypt, 
f Prototherium Zigno, 1887. [Including \Mesosiren Abel, 1906; 

t Paraliosiren Abel, 1906.] U. Eoc.; Eu. 

\Halitherium Kaup, 1838. 1 [Including \Manatherium Hartlaub, 
1886.] L. Olig.—L. Mioc.; Eu. 2 Olig.; Madagascar, 
t Halianassa Meyer, 1838. [Including \Metaxytherium Christol, 
1840. 3 ] L.-U. Mioc.; Eu. U. Mioc.; N.A. 2 
IfThalattosiren Sickenberg, 1928. M. Mioc.; Eu. 
t Hesperosiren Simpson, 1932. M. Mioc.; N.A. 
t Felsinotherium Capellini, 1865. L.-M. Plioc.; Eu. L. Plioc.; N.A. 
fSubfam. Miosireninae Abel, 1919, p. 835. L. Plioc.; Eu. 

f Miosiren Dollo, 1890. L. Plioc.; Eu. 
fSubfam. Rytiodinae Abel, 1928, p. 503. U. Olig.; Eu. 

t Rytiodus* Lartet, 1866. U. Olig.; Eu. 

Subfam. Dugonginae Simpson, 1932, p. 424. R.; Red Sea, Indian 

Ocean, W. Pacific. 

Dugong Lacepede, 1799 ( =Halicore Illiger, 1811). R.; coasts of 
Red Sea, Indian Ocean, W. Pacific. Dugong, sea “cow.” 
fSubfam. Hydrodamalinae Simpson, 1932, p. 424. R.; N. Pacific 

Islands. 

1 “f Halytherium” in first citation, but this was probably a typographical error and was changed to t Halitheri- 
urn by the same author in the same volume. 

1 Both t Halitherium and t Halianassa (“f Metaxytherium **) have been reported in the American Atlantic mid- 
Tertiary on poor and inconclusive evidence. Possibly t Dioplotherium Cope, 1883, is a valid genus there, but it may 
equal t Halianassa. A relatively good specimen from the Upper Miocene of California is more surely referred to the 
European genus, but even this is not certain. 

8 All recent authors give ^Halianassa as a synonym of | Metaxytherium, but apparently none has taken the 
necessary step of adopting the earlier, less familiar name. 

4 Sicl The usual spelling “Rhytiodus ” is an invalid emendation. 
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f Hydrodamalis Retzius, 1794 ( =Rytina 1 Illiger, 1811). R. (but 
now extinct); Bering Island and adjacent region in N. 
Pacific. 

Fam. Trichechidae Gill, 1872, p. 14 ( = Manatidae Gray, 1821, p. 309, 
nec Trichechidae Gray, 1825, p. 340). Pleist.—R.; N.A., 
S.A. R.; Af. 

Trichechus Linnaeus, 1758, nec Linnaeus, 1766 ( = Manatus 
Briinnich, 1772). Pleist.-R.; Atlantic N.A., S.A. R.; 
Atlantic Af. Manatee. 

tSuborder DESMOSTYLIFORMES Hay, 1923, p. 109. 

fFam. Desmostylidae Osborn, 1905, p. 109. U. Olig.-Mioc.; N.A. Mioc.; 
Japan, Sakhalin. 

t Cornwallius Hay, 1923. U. Olig.; Pacific N.A. 

\Desmoslylus Marsh, 1888. Mioc.; Pacific N.A., Japan, Sak¬ 
halin. 

Superorder MESAXONIA Marsh, 1884, pp. 9, 127. 

Order PERISSODACTYLA Owen, 1848, p. 131. 

Suborder HIPPOMORPHA Wood, 1937, p. 106(=in part, SolidungulaBlumen- 
bach, 1779, p. 109; Solipeda Meckel, 1809-1810, tab. 1). 
Superfam. Equoidea Hay, 1902, p. 608 ( = Hippoidea Osborn, 1898a, p. 79; 

essentially=Solidungula Blumenbach, 1779, p. 109, etc.). 
fFam. Palaeotheriidae Gill, 1872, p. 12 (= |Palaeotheridae Girard, 1852, 
p. 328; fPalaeotheriina Bonaparte, 1850). [Including 
fPaloplotheriinae Osborn, 1892, p. 93.1 L. Eoc.-L. Olie.; 
Eu. Eoc.; As. 

f Propachynolophus Lemoine, 1891. L. Eoc.; Eu. 
\Pachynolophus Pomel, 1847. M.-U. Eoc.; Eu. 
\Propalaeotherium Gervais, 1849. M.-U. Eoc.; Eu. L. or M. 
Eoc.; As. 

f Lophiotherium Gervais, 1849. M.-U. Eoc.; Eu. 
f Anchilophus Gervais, 1848-1852. M.-U. Eoc.; Eu. 
\Plagiolophus Pomel, 1847. [Including \Paloploiherium Owen, 
1848.] U. Eoc.-L. Olig.; Eu. 

\Palaeoiherium Cuvier, 1804. U. Eoc.-L. Olig.; Eu. 

Fam. Equidae Gray, 1821, p. 307. L. Eoc.-Pleist.; N.A. L. Eoc.-R.; 

Mioc.—R.; As. Plioc.—R.; Af. Pleist.; S.A. R.; world 
wide in domestication. 

tSubfam. Hyracotheriinae Cope, 1881c, p. 381. L.-U. Eoc.; N.A. 
L. Eoc.; Eu. 

\Hyracotherium Owen, 1840. [Including t Eohippus Marsh, 
1876.1 L. Eoc.; N.A., Eu. 
t Orohippus Marsh, 1872. M. Eoc.; N.A. 
f Epihippus Marsh, 1877. [Including \Duchesnehippus Peter¬ 
son, 1931.] U. Eoc.; N.A. 

tSubfam. Anchitheriinae Osborn, 1910, p. 555 (= fAnchitheridae 
Leidy, 1869, pp. 362, 402). L. Olig.-M. Plioc.; N.A. Mioc.; 
Eu. Mioc.—L. Plioc. As. 

\Mesohippus Marsh, 1875. [Including f Pediohippus Schlaikjer, 
1935.] L.-M. Olig.; N.A. 

f Miohippus Marsh, 1874. M. Olig.-L. Mioc.; N.A. 

1 Stcl The usual spelling *' Rhytina ” is an invalid emendation (and the name is invalid in any case). 
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f Parahippus Leidy, 1858. L.-U. Mioc.; N.A. 
f Archaeohippus Gidley, 1906. L.-U. Mioc.; N.A. 

\Anchitherium Meyer, 1844. [Including f Kalobatippus Osborn, 
1915.] L.-M. Mioc.; N.A. M.-U. Mioc.; Eu. Mioc.; As. 
t Hypohippus Leidy, 1858. [Including \Megdhippus McGrew, 
1937.] L. Mioc.-L. Plioc.; N.A. L. Plioc.; As. 

Subfam. Equinae Steinmann and Doderlein, 1890, p. 769. [Including 
fProtohippinae Gidley, 1907, p. 868 = fHippotheriinae 
Cope, 1881c, p. 400 = fHippotheriina Bonaparte, 1850.] 
L. Mioc.-Pleist.; N.A. L. Plioc.-R.; Eu., As., Af. Pleist.; 
S.A. R.; world wide in domestication. 

\Merychippus Leidy, 1857. [Including f Protohippus Leidy, 
1858.] M.-U. Mioc.; N.A. 

f Hipparion Christol, 1832 ( = f Hippotherium Kaup, 1833). 
[Including f Proboscidipparion Sefve, 1927; f Stylohipparion 
van Hoepen, 1932; f Notohipparion Haughton, 1931; etc.] 
L.-U. Pfioc.; N.A., Eu., As., Af. 
t Neohipparion Gidley, 1903. L.-U. Plioc.; N.A. 
f Nannippus Matthew, 1926. L.-U. Plioc.; N.A. 
f Calippus Matthew and Stirton, 1930. L. Plioc.; N.A. 
f Pliohippus Marsh, 1874. L.-M. Plioc.; N.A. 

\Hippidion Owen, 1869 ( = “ ^Hippidium Owen” of Burmeister, 
1875, and almost all later writers). Pleist.; S.A. 
f Onohippidium Moreno, 1891. Pleist.; S.A. 
t Parahipparion C. Ameghino, 1904 (= \Hyperhippidium Sefve, 
1910). Pleist.;S.A. 

Equus Linnaeus, 1758. [Including, mainly as subgenera, f Plesip- 
pus Matthew, 1924; Asinus Frisch, 1775; Hippotigris 
H. Smith, 1841; Dolichohippus Heller, 1912; Onager Bris- 
son, 1756; Hemionus F. Cuvier, 1823; f Kraterohippus 
van Hoepen, 1930; \Kolpohippus van Hoepen, 1930; \Ster- 
rohippus van Hoepen, 1930; f Neohippus Abel, 1913; etc.] 
U. Plioc.-R.; Eu., As., Af. U. Plioc.-Pleist.; N.A. Pleist.; 
S.A. R.; world wide in domestication. Horses, asses or 
donkeys, onager or kiang, zebras. 

fSuperfam. Brontotherioidea Hay, 1902, p. 629 (= fTitanotherioidea Os¬ 
born, 1898a, p. 79). 

fFam. Brontotheriidae 1 Marsh, 1873b, p. 486 ( = fTitanotheridae 
Flower, 1876, p. 109). [Including fLambdotheriidae Cope, 
1889a, p. 152; fPalaeosyopidae Osborn, 1910, p. 556.] 
L. Eoc.-L. Olig.; N.A. U. Eoc.-M. Olig.; As. U. Eoc., 
?L. 01ig.;Eu. 

fSubfam. Lambdotheriinae Hay, 1902, p. 629 (= fLambdotheriidae 
Cope, 1889a, p. 152). L. Eoc.; N.A. 
f Lambdotherium Cope, 1880. L. Eoc.; N.A. 
fSubfam. Palaeosyopinae Steinmann and Doderlein, 1890, p. 777. 

[Including fEotitanopinae Osborn, 1914, p. 403.] L.-M. 
Eoc.; N.A. 

\Eotitanops Osborn, 1907. L.-M. Eoc.; N.A. 
f Limnohyops Marsh, 1890. M. Eoc.; N.A. 

\Palaeosyops Leidy, 1870. M. Eoc.; N.A. 


1 Spelled tBrontotheridae by Marsh. 
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tSubfam. Dolichorhininae Osborn, 1929, p. 245 (= fDolichorhinae 
Riggs, 1912, pp. 25, 40). [Including fRhadinorhininae 
Osborn, 1929, p. 429.] M.—U. Eoc.; N.A. 

\Eomeiarhinus Osborn, 1919. M. Eoc.; N.A. 
f Metarhinus Osborn, 1908. [Including f Heterotitanops Peter¬ 
son, 1914.] M.—U. Eoc.; N.A. 
f Rhadinorhinus Riggs, 1912. U. Eoc.; N.A. 
t Mesatirhinus Osborn, 1908. M.-U. Eoc.; N.A. 
f Sphenocoelus Osborn, 1895. U. Eoc.; N.A. 
f Dolichorhinus Hatcher, 1895. U. Eoc.; N.A. 
tSubfam. Telmatheriinae Osborn, 1914, p. 403. [Including fMeta- 
telmatheriinae Granger and Gregory, MS. 1 ] M.-U. Eoc.; 
N.A. U. Eoc.-M. Olig.; As. 
f Telmatherium Marsh, 1872. M. Eoc.; N.A. 
f Sthenodectes Gregory, 1912. U. Eoc.; N.A. 

\Sivatitanops Pilgrim, 1925. U. Eoc.; As. 

\Metatelmatherium Granger and Gregory, 1938. U. Eoc.; As., 
N.A. 

f Desmatotitan Granger and Gregory, MS. U. Eoc.; As. 
\Hyotitan Granger and Gregory, MS. M. Olig.; As. 
tSubfam. Brontopinae Osborn, 1914, p. 405. [Including fManteo- 
ceratinae Osborn, 1914, p. 403; tRp imant eoceratinae 
Granger and Gregory, MS.] M. Eoc.-L. Olig.; N.A. U. 
Eoc.-M. Olig.; As. U. Eoc.; Eu. 
t Manteoceras Hatcher, 1895. M.-U. Eoc.; N.A. 
\Epimanteoceras Granger and Gregory, MS. U. Eoc.; As. 
t Protitan Granger and Gregory, MS. U. Eoc.; As. 
t Microtitan Granger and Gregory, MS. U. Eoc.; As. 
f Dolichorhinoides Granger and Gregory, MS. U. Eoc.; As. 
f Gnathotitan Granger and Gregory, MS. U. Eoc.; As. 
\Rhinotitan Granger and Gregory, MS. U. Eoc.; As. 
f Pachytitan Granger and Gregory, MS. U. Eoc.; As. 
t Brachydiastematherium Bockh and Maty, 1876. U. Eoc.; Eu. 
t Protitanotherium Hatcher, 1895. U. Eoc.; N.A. 
t Teleodus Marsh, 1890. U. Eoc.-L. Olig.; N.A. 
t Protitanops Stock, 1936. L. Olig.; N.A. 
t Brontops Marsh, 1887. [Including f Diploclonus Marsh, 1890.] 
L. Olig.; N.A., ?Eu. 

t Parabrontops Granger and Gregory, MS. L. Olig.; As. 
f Metatitan Granger and Gregory, MS. L.-M. Olig.; As. 
tSubfam. Embolotheriinae Osborn, 1929, p. 942. U. Eoc.-M. Olig.; 
As. 

t Titanodectes Granger and Gregory, MS. U. Eoc.-L. Olig.; As. 
t Embolotherium Osborn, 1929. L.-M. Olig.; As. 
tSubfam. Menodontinae Osborn, 1914, p. 405. [Including tDipla- 
codontinae Osborn, 1914, p. 403.] U. Eoc.-L. Olig.; N.A. 
L. Olig.; ?Eu. 

t Notiotitanops Gazin and Sullivan, 1942. U. Eoc.; N.A. 
t Diplacodon Marsh, 1875. U. Eoc.; N.A. 
t Eotitanotherium Peterson, 1914. U. Eoc.; N.A. 

1 Subfamilies and genera given as by 4 ‘Granger and Gregory, MS.” are in press in the Bulletin of the American 
Museum of Natural History and will be published before this classification. 
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t Menodus Pomel, 1849 ( = f Titanotherium Leidy, 1852; f Sym- 
borodon Cope, 1873). [Including f Allops Marsh, 1887. 1 ] 
L. Olig.; N.A., ?Eu. 

tSubfam. Brontotheriinae Steinmann and Doderlein, 1890, p. 777. 

[Including fMegaceropinae Osborn, 1914, p. 405.] L. Olig.; 
N.A. 

t Megacerops Leidy, 1870. L. Olig.; N.A. 
f Brontotherium Marsh, 1873. L. Olig.; N.A. 
fSuperfam. Chalicotherioidea Gill, 1872, p. 76 ( = fOrder Ancylopoda 
Cope, 1889a, p. 153). 

fFam. Chalicotheriidae Gill, 1872, p. 8. [Including fMacrotheriidae 
Alston, 1878, p. 23; Moropodidae Marsh, 1877a, p. 249.] 
U. Eoc.-Pleist.; As. U. Eoc.-M. Mioc.; N.A. Eoc.-L. 
Plioc.; Eu. 

fSubfam. Eomoropinae 2 Matthew, 1929b, p. 519. U. Eoc.; N.A. U. 
Eoc., ?L. Olig.; As. 

t Eomoropus Osborn, 1913. U. Eoc.; N.A., As. 

\Grangeria Zdansky, 1930. U. Eoc.—?L. Olig.; As. 
fSubfam. Chalicotheriinae Matthew, 1929b, p. 518 ( = fMacrotheriinae 
Holland and Peterson, 1913, pp. 202, 209). [Including 
fSchizotheriinae Holland and Peterson, 1913, pp. 202, 203, 
in part.] ?Eoc., Olig.-L. Plioc.; Eu. Olig.-Pleist.; As. L. 
Olig.-M. Mioc.; N.A. 

fTribe Chalicotherini Colbert, 1934, p. 354.* L. Olig.-M. Mioc.; 
N.A. Olig.-Pleist.; As. U. Mioc.-L. Plioc.; Eu. 
t Chalicotherium Kaup, 1833. L. Plioc.; Eu. 
t Macrotherium Lartet, 1837. M. Mioc.; N.A. U. Mioc.; Eu. 
Olig.-L. Plioc.; As. 

f Nestoritherium Kaup, 1859 ( = f Circotherium Holland and 
Peterson, 1914). ?Plioc. f Pleist.; As. 

]Oreinotherium Russell, 1934. L. Olig.; N.A. 
fTribe Schizotherini Colbert, 1934, p. 354. Olig.-L. Plioc.; Eu. 
Olig.-Pleist.; As. L.-M. Mioc.; N.A. 
f Schizotherium Gervais, 1876. Olig.; Eu., As. 
fMetaschizotkerium von Koenigswald, 1932. U. Mioc.; Eu. 
f Mor opus Marsh, 1877. L.-M. Mioc.; N.A. 

\Phylotillon Pilgrim, 1910. L. Mioc.; As. 
f Ancylotherium Gaudry, 1863. L. Plioc.; Eu. 

\Postschizotherium von Koenigswald, 1932. Pleist.; As. 
fChalicotheriidae incertae sedis: 

\Pernaiherium Gervais, 1876. Eoc.; Eu. 

Suborder CERATOMORPHA Wood, 1937, p. 106 ( = in part, Tridactyla La- 
treille, 1825, p. 61; Trichenae Gray, 1821, p. 306; Tapiro- 
morpha Haeckel, 1873, p. 554). 

Superfam. Tapiroidea Gill, 1872, p. 12. [Including fLophiodontoidea Gill, 
1872, p. 83.] 

1 In the literature previous to Osborn, 1929, the genus here called f Menodus was usually called f Titanotherium , 
the genus here called t Megacerops was usually called f Symborodon, and the genus here called f Brontops was usually 
called t Megacerops. 

2 fEomoropodinae would be better etymologically, but Matthew’s form is not invalid and is simpler. 

* Winge, in 1906, p. 153, used the tribal name tChalicotheriini, but in this case the recognition of a slight 
change in spelling as changing authorship is just, because Winge’s concept was unlike Colbert’s and was not really 
of tribal scope in comparison with other classifications of that day, and of this. 



140 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


VOL. 85 


fFam. Isectolophidae Peterson, 1919, p. 115. L.-M. Eoc.; N.A. U. Eoc.; 
As. 

t Homogalax Hay, 1899. 1 L. Eoc.; N.A. 
f Parisectolophus Peterson, 1919. M. Eoc.; N.A. 
f Isectolophus Scott and Osborn, 1887. M.-U. Eoc.; N.A. 
t Indolophus Pilgrim, 1925. U. Eoc.; As. 
fFam. Helaletidae Osborn, 1892, p. 127. L. Eoc.—M. Olig.; N.A. U. Eoc.- 

L. Olig.; As. 

fSubfam. Helaletinae Wortman and Earle, 1893, p. 173. L.-U. Eoc.; 
N.A. U. Eoc.; As. 

\Heptodon Cope, 1882. L. Eoc.; N.A. 
f Helaletes Marsh, 1872. M. Eoc.; N.A. 

\Dilophodon Scott, 1883. M. Eoc.; N.A. 
f Heteraletes Peterson, 1931. U. Eoc.; N.A. 
f Diplolophodon Zdansky, 1930. U. Eoc.; As. 
fSubfam. Colodontinae Wortman and Earle, 1893, p. 173. M. Eoc.- 

M. Olig.; N.A. U. Eoc.-L. Olig.; As. 

f Desmatotherium Scott, 1883. M. Eoc.; N.A. U. Eoc.; As. 
t Colodon Marsh, 1890. L.-M. Olig.; N.A. L. Olig.; As. 
f Paracolodon Matthew and Granger, 1925. L. Olig.; As. 
t Deperetella Matthew and Granger, 1925. U. Eoc.; As. 
t Teleolophus Matthew and Granger, 1925. U. Eoc.; As. 
PfHelaletidae incertae sedis: 

\Cristidentinus Zdansky, 1930. U. Eoc.; As. 
f Chasmotheroides Wood, 1934. M. Eoc.; N.A. 
fFam. Lophiodontidae Gill, 1872, p. 12. L.-U. Eoc.; Eu. M.-U. Eoc.; 
?As. 

f Lophiodochoerus Lemoine, 1880. L. Eoc.; Eu. 
t Lophiodon Cuvier, 1822. M.-U. Eoc.; Eu. 
t Lophiaspis Dep6ret, 1910. L.-M. Eoc.; Eu. 
f Chasmotherium Riitimeyer, 1862. M. Eoc.; Eu. 
f Atalonodon Dal Piaz, 1929. Eoc.; Eu. 

PfLophiodontidae or fHelaletidae, incertae sedis: 

t Schlosseria Matthew and Granger, 1926. M. Eoc.; As. 
f Lophialetes Matthew and Granger, 1925. U. Eoc.; As. 

Fam. Tapiridae Burnett, 1830a, p. 352 (=Taperidae Gray, 1821, p. 306). 

L. Eoc.-Pleist.; N.A. L. Olig.-Pleist.; Eu. Pleist.-R.; S.A. 
Mioc.-R.; As. 

f Protapirus Filhol, 1877. [Including ^Tanyops Marsh, 1894.] 
L. Olig.; Eu. M. Olig.-L. Mioc.; N.A. 

\Miotapirus Schlaikjer, 1937. L. Mioc. N.A. 
f Palaeotapirus Filhol, 1888. [Including f Paratapirus Deperet, 
1902.] L. Mioc.; Eu. Mioc.; PAs. 
t Tapiravus Marsh, 1877. M. or U. Mioc.; N.A. 1 
t Megatapirus Matthew and Granger, 1923. Pleist.; As. 
Tapirus Brisson, 1762. [Including Tapirella Palmer, 1903 
= Elasmognathus Gill, 1865, nec Fieber, 1844; Acrocodia 
Goldman, 1913.] ?U. Mioc., Plioc.-Pleist.; Eu. Pleist.; 

N. A. L. Plioc.-R.; As. Pleist.-R.; S.A. Tapirs. 

1 In the older literature this genus is called f Systemodon Cope, 1881, but the type of f Systemodon belongs to 
jHyracotkerium . 

1 This “genus** is practically undefined but does show the presence of tapirs in North America between the 
Lower Miocene and the Pleistocene and is listed for that purpose. 
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Superfam. Rhinocerotoidea Gill, 1872, p. 12. 

•fFam. Hyrachyidae Wood, 1927, pp. 166, 168 (= fHyrachyinae Osborn, 
1892, p. 93). L.-U. Eoc.; N.A. Eoc.;?As. 

\Hyrachyus Leidy, 1871. L.-U. Eoc.; N.A. Eoc.; PAs. 
t Colonoceras Marsh, 1873. M. Eoc.; N.A. 

\Metahyrachyus Troxell, 1922. M. Eoc.; N.A. 

\Ephyrachyus Wood, 1934. M. Eoc.; N.A. 
fFam. Hyracodontidae Cope, 1879b, p. 228. M. Eoc.~U. Olig.; N.A. 
M.-U. Eoc.; PAs. 

fSubfam. Triplopodinae Osborn, 1892, p. 93 ( = fTriplopodidae Cope, 
1881b, p. 340). M.-U. Eoc.; N.A. 
f Triplopus Cope, 1880. M.-U. Eoc.; N.A. 
f Epitriplopus Wood, 1927. U. Eoc.; N.A. 

? jTriplopodinae incertae sedis: 

\Teilhardia Matthew and Granger, 1926. M. Eoc.; As. 
t Ardynia Matthew and Granger, 1925. U. Eoc.; As. 
\Caenolophus Matthew and Granger, 1925. U. Eoc.; As. 
fSubfam. Hyracodontinae Steinman and Doderlein, 1890, pp. 768, 772. 
U. Eoc.-L. Olig.; N.A. 

f Prothyracodon Scott and Osborn, 1887. U. Eoc.; N.A. 
\Hyracodon Leidy, 1856. L.-M. Olig.; N.A. 
fFam. Amynodontidae Scott and Osborn, 1883, pp. 4, 12. U. Eoc.-M. 
Olig.; N.A. U. Eoc.-L. Mioc.; As. M. Olig.; Eu. 
fAmynodon Marsh, 1877. U. Eoc.; N.A., As. 

\Amynodontopsis Stock, 1933. U. Eoc.; N.A. 
f Mesamynodon Peterson, 1931. U. Eoc.; N.A. 

\Paramynodon Matthew, 1929. U. Eoc.; As. 

\Mttamynodon Scott and Osborn, 1887. L.-M. Olig.; N.A. 

Olig.; As. 

f Cadurcotherium Gervais, 1873. M. Olig.; Eu. ?L. Olig., ?L. 
Mioc.; As. 

Fam. Rhinocerotidae Owen, 1845, p. 587 (= Rhynocerotidae Gray, 1821, 
p. 306). [Including fCaenopidae Cope, 1887d, p. 926; 
fElasmotheriidae Gill, 1872, p. 12; etc.] M. Eoc.-Pleist.; 
Eu. U. Eoc.-L. Plioc.; N.A. U. Eoc.-R.; As. Mioc.-R.; 
A f . 

tSubfam. Aceratheriinae Dollo, 1885, p. 295. 1 M. Olig.-L. Plioc.; Eu. 
L. Mioc.-U. Plioc.; As. 

f Protaceratherium Abel, 1910. M.-U. Olig.; Eu. 

\Aceratherium Kaup, 1832. M. Olig.-L. Plioc.; Eu. L. Mioc.-L. 
Plioc.; As. 

t Plesiaceratherium Young, 1937. U. Mioc.; As. 
t Chilotherium Ringstrom, 1924. L. Mioc.-U. Plioc.; As. U. 
Mioc.-L. Plioc.; Eu. 

fSubfam. Caenopinae Breuning, 1923, p. 119 (= tCaenopidae Cope, 
1887c, p. 992). [Including tDiceratheriinae Dollo, 1885, 
p. 295.] M. Eoc.-L. Plioc.; Eu. U. Eoc.-L. Plioc.; N.A. 
L. Mioc.-L. Plioc.; As. 
t Prohyracodon Koch, 1897. M. Eoc.; Eu. 
t Eotrigonias Wood, 1927. U. Eoc.; N.A. 
f Epiaceratherium Abel, 1910. L.-U. Olig.; Eu. 
t Trigonias Lucas, 1900. L. Olig.; N.A. 

1 “tAcerotheriinae,” presumably a lapsus. 
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f Caenopus Cope, 1880. L.-U. Olig.; N.A. 

\Amphicaenopus Wood, 1927. L.-U. Olig.; N.A. 
f Subhyracodon Brandt, 1878. [Including f Leptaceratherium 
Osborn, 1898.] L.-M. Olig.; N.A. 
f Diceratherium Marsh, 1875. [Including f Metacaenopus Cook, 
1909; f Menoceras Troxell, 1921; etc.] U. Olig.-L. Mioc.; 
N.A. 

\Ronzoiherium Aymard, 1856. [Including fParacaenopus Breun- 
ing, 1923.] L.-U. Olig.; Eu. 
f Meninatherium Abel, 1910. U. Olig.; Eu. 
f Eggysodon 1 Roman, 1911. M.—U. Olig.; Eu. 
t Pleuroceros Roger, 1898. 2 U. 01ig.-?L. Plioc.; Eu. L. Mioc.- 
?L. Plioc.; As. 

f Aphelops Cope, 1873. M. Mioc.-L. Plioc.; N.A. 
t Peraceras Cope, 1880. U. Mioc.-L. Plioc.; N.A. 
fSubfam. Alloceropinae Wood, 1932, p. 170. L.-M. Olig.; Eu. 

\Allocerops Wood, 1932. L.-M. Olig.; Eu. 
fSubfam. Paraceratheriinae Osborn, 1923, p. 13 (= tlndricotheriinae 
Borissiak, 1923, p. 123 3 ; f Baluchi theriinae Osborn, 1923, 
p. 13). ?U. Eoc.; U. Olig.-L. Mioc.; As. 
t Forstercooperia Wood, 1939 (=f Cooperia Wood, 1938, nec 
Ransom, 1907). U. Eoc.; As. 

\Paraceratherium Forster Cooper, 1911. U. Olig.; As. 
f Baluchitherium Forster Cooper, 1913 ( = f Thaumastotherium 
Forster Cooper, 1913, nec Kirkaldy, 1908). U. Olig.-L. 
Mioc.; As. (Includes the largest known land mammals.) 
t Indricotherium Borissiak, 1915. U. Olig.; As. 
fSubfam. Teleoceratinae Hay, 1902, p. 646. U. Olig.-L. Plioc.; Eu. 
U. Mioc.-L. Plioc.; N.A. 

\Brachypotherium Roger, 1904. U. Olig.-L. Plioc.; Eu. 
f Teleoceras Hatcher, 1894. U. Mioc.-L. Plioc.; N.A. 

Subfam. Rhinocerotinae Dollo, 1885, p. 295. L. Plioc.-R.; As. 
f Gaindatherium Colbert, 1934. L.-M. Plioc.; As. 

Rhinoceros Linnaeus, 1758. U. Plioc.-R.; As. Indian and Java¬ 
nese rhinoceroses. 

Subfam. Dicerorhininae, new form (= Dicerorhinae Ringstrom, 1924, 
p. 5; Ceratorhinae Osborn, 1898a, p. 121). [Including Di- 
cerinae (sic) Ringstrom, 1924, p. 97.] U. Olig.-R.; As. 
U. Olig.-Pleist.; Eu. Pleist.-R.; Af. 

Dicerorhinus Gloger, 1841 (= “Didermocerus Brookes, 1928”; 
Ceratorhinus Gray, 1867). 4 U. Olig.-Pleist.; Eu. U. Olig.- 
R.; As. Sumatran rhinoceros. 

f Coelodonta Bronn, 1831 ( = f Tichorhinus Brandt, 1849). 
Pleist.; Eu., As. 


1 Dep£ret’s emendation to Engyodon is correct classicism but incorrect zoology. 

* As Wood has noted, this name is not preoccupied by Pleuroceras Hyatt, 1868. The later Tertiary species re¬ 
ferred to this genus probably do not belong to it. 

3 With priority over fBaluchitheriinae and fParaceratheriinae. 

4 The first name applied to the genus was Didermocerus, but this is never used and can reasonably be left in 
desuetude on the convenient, if somewhat sophistic, grounds that its appearance in a sales catalogue was not publica¬ 
tion. The nomenclature of the fossil forms is in a chaotic condition, but it seems certain that the line leading to this 
genus, if not the genus itself sensu lato, is known from the late Oligoqene. 
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Ceratotherium Gray, 1867. Pleist.-R.; Af. White (African) 
rhinoceros. 

Diceros Gray, 1821. Pleist.-R.; Af. 1 Black (African) rhinoceros. 
fSubfam. Elasmotheriinae Dollo, 1885, p. 295 (= fElasmotherina 
Bonaparte, 1845, p. 4). L. Plioc.-Pleist.; As. Pleist.; Eu. 
\Iranotherium Ringstrom, 1924. L. Plioc.; As. 
t Sinotherium Ringstrom, 1922. [Including f Parelasmotherium 
Killgus, 1923.] L. Plioc.; As. 
f Elasmotherium Fischer, 1808. Pleist.; Eu., As. 

Superorder PARAXONIA Marsh, 1884, p. 177. 

Order ARTIODACTYLA Owen, 1848, p. 131. 

Suborder SUIFORMES Jaeckel, 1911, p.233 (essentially = non-ruminantia of 
various authors). 

flnfraorder PALAEODONTA Matthew, 1929a, p. 406 (with Hyodonta es¬ 
sentially = Bunodonta Kovalevskii, 1873b, p. 152). [Includ¬ 
ing fHypoconifera Stehlin, 1910, p. 1135.] 
fSuperfam. Dichobunoidea Weber, 1904, pp. 644, 688. 

fFam. Dichobunidae Gill, 1872, p. 10 (= fDichobunina Turner, 1849, 
p. 158). L.-U. Eoc.; N.A. L. Eoc.-M. Olig.; Eu. 
fSubfam. Dichobuninae Zittel, 1893, p. 374. L. Eoc.; N.A. L. Eoc.-M. 
Olig.; Eu. 

t Diacodexis Cope, 1882. [Including f Trigonolestes Cope, 1894.] 
L. Eoc.; N.A. 

\Bunophorus Sinclair, 1914. L. Eoc.; N.A. 

\Wasatchia Sinclair, 1914. L. Eoc.; N.A. 
t Protodichobune Lemoine, 1891. L. Eoc.; Eu. 
f Dichobune Cuvier, 1822. M. Eoc.-L. Olig.; Eu. 
\Hyperdichobune Stehlin, 1910. L. Olig.; Eu. 

\Mouillacitherium Filhol, 1882. M. Eoc.-L. Olig.; Eu. 
\Metriotherium Filhol, 1882. M. Olig.; Eu. 
t Meniscodon Riitimeyer, 1888. M. Eoc.; Eu. 
fSubfam. Homacodontinae Peterson, 1919, p. 66. M.-U. Eoc.; N.A. 2 
f Homacodon Marsh, 1872. [Including f Nanomeryx Marsh, 
1894.] M. Eoc.; N.A. 

f Bunomeryx Wortman, 1898. U. Eoc.; N.A. 
f Hylomeryx Peterson, 1919. U. Eoc.; N.A. 
f Sphenomeryx Peterson, 1919. U. Eoc.; N.A. 
f Mesomeryx Peterson, 1919. U. Eoc.; N.A. 
f Pentacemylus Peterson, 1931. U. Eoc. (or L. Olig.); N.A. 

?f Dichobunidae incertae sedis: 

\Sarcolemur Cope, 1875. L. Eoc.; N.A. 

\Antiacodon Marsh, 1872. M. Eoc.; N.A. 

\Microsus Leidy, 1870. M. Eoc.; N.A. 
fFam. Choeropotamidae Owen, 1845, p. 559 ( = fChoeropotamina Bona¬ 
parte, 1845, p. 4). [Including fHelohyidae Marsh, 1877b, 
p. 364.] L.-U. Eoc.; N.A. U. Eoc.-M. Olig.; Eu. M.-U. 
Eoc.; As. 

f Parahyus Marsh, 1876. L. Eoc.; N.A. 

1 Rhinocerotids are known from the Miocene and Pliocene in Africa, but the Tertiary forms have not been 
accurately classified. 

* Hay lists the lower Oligocene genera \Limnenttes and f Oreonetes as if they belonged in this group, but this must 
have been an involuntary lapse as no reason for it is given and these genera are well known to be quite characteristic 
oreodonts. 
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t Helohyus Marsh, 1872. M. Eoc.; N.A. 
f Lophiohyus Sinclair, 1914. M. Eoc.; N.A. 
f Khirtharia Pilgrim, 1940. M. Eoc.; As. 

\Brachyhyops Colbert, 1937. U. Eoc.; N.A. 
t Gobiohyus Matthew and Granger, 1925. U. Eoc.; As. 
\Choeropotamus Cuvier, 1821. 1 U. Eoc.-M. Olig.; Eu. 
fFam. Cebochoeridae Lydekker, 1883, p. 146. [Including fMixtotheriidae 
Pearson, 1927, p. 431; fAcrotherulidae Lydekker, 1883, 
p. 146.] M. Eoc.-L. Olig.; Eu. 

fSubfam. Cebochoerinae, new form («= f Cebochoeridae of previous 
authors). M. Eoc.-L. Olig.; Eu. 
t Cebochoerus Gervais, 1848-1852. [Including IfAcotherulum 
Gervais, 1850; f Leptacotherulum Filhol, 1877.] M. Eoc.-L. 
Olig.; Eu. 

t Choeromorus Gervais, 1848-1852. M.-U. Eoc.; Eu. 
fSubfam. Mixtotheriinae, new form (= fMixtotheriidae Pearson, 1927, 
p. 431; fMixtotheriodontidae Lydekker, 1883, p. 146). 2 * 

M. -U. Eoc.; Eu. 

t Mixtotherium Filhol, 1880. M.-U. Eoc.; Eu. 
fFam. Leptochoeridae Marsh, 1894b, p. 273. L.-U. Olig.; N.A. 
f Stibarus Cope, 1878. L.-M. Olig.; N.A. 
t Leptochoerus Leidy, 1856. M.-U. Olig.; N.A. 
fSuperfam. Entelodontoidea Colbert, 1938a, p. 105. 

fFam. Entelodontidae Lydekker, 1883, p. 146 (= fElotheriidae Alston, 
1878, p. 18). [Including fAchaenodontidae Matthew, 1899, 
p. 34.] U. Eoc.-L. Mioc.; N.A. L. Olig.; Eu. ?U. Eoc., 
Olig.; As. 

fSubfam. Achaenodontinae Zittel, 1893, p. 334. U. Eoc.; N.A., ?As. 
f Achaertodon Cope, 1873. [Including f Protelotherium Osborn, 
1895.] U. Eoc.; N.A. 

fSubfam. Entelodontinae Osborn, 1909, p. 61 (= fElotheriinae Cope, 
1888, p. 1089). L. Olig.-L. Mioc.; N.A. L. Olig.; Eu. 
Olig.; As. 

f Entelodon Aymard, 1847 (?) (=f Elotherium Pomel, 1847).* 
L.Olig.; Eu., ?N.A. 4 

\Archaeotherium Leidy, 1850. [Including, as subgenera, \Pelonax 
Cope, 1874; with f Megachoerus Troxell, 1920; f Choerodon 
Troxell, 1920; f Scaptohyus Sinclair, 1921.] L.-U. Olig.; 

N. A. 

f Daeodon Cope, 1879. [Including, probably as a subgenus, 
f Dinohyus Peterson, 1905, and perhaps the very doubtful 
“genera” fj Boochoerus Cope, 1879, and f Ammodon Marsh, 
1893.] L. Mioc.;N.A. 

1 1 consider the original spelling f Chaeropotamus to be a lapsus and, therefore, subject to valid correction. Cuvier 
himself later spelled it t Choeropotamus, as have most authors since then. 

* Based on f Mixtotherium despite the erroneous form. 

* The name t Elotherium probably has priority and is often used (necessitating changes of subfamily, family, and 
superfamily names as well), but recently ]Entelodon is more common in the literature. As Peterson has shown, it is 
not certain that f Elotherium is prior, and the type specimen was inadequate, poorly described, unfigured, and is lost. 
No one but Pomel ever saw it, and it is fair to say that his genus was not recognizably established, t Entelodon was 
firmly established, and the name can legitimately continue in use. 

4 Even following the consensus in giving \Archaeotherium generic rank, one or more of the Lower Oligocene 
species referred to it may well be closer to t Entelodon. 
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Infraorder SUINA Gray, 1868a, p. 20 ( = Hyodonta Matthew, 1929a, in part, 
p. 406. 

Superfam. Suoidea Cope, 1887b, p. 381. 

Fam. Suidae Gray, 1821, p. 306. [Including Phacochoeridae Gray, 1868a, 
p. 47; fListriodontidae Lydekker, 1884, p. 100; fTetra- 
conodontidae Lydekker, 1876, p. 60.] L. Olig.-R.; Eu. 

L. Mioc.-R.; Af. U. Mioc.-R.; As. R.; world wide in 
domestication. 

fSubfam. Hyotheriinae Cope, 1888, p. 1087 (= fPalaeochoerinae 
Matthew, 1924, p. 176). L. Olig.-U. Mioc.; Eu. U. Mioc.- 

M. Plioc.; As. L. Mioc.; Af. 

f Propalaeochoerus Stehlin, 1929. L.-U. Olig.; Eu. 
f Palaeochoerus Pomel, 1847. 1 L.-M. Mioc.; Eu. U. Mioc.-M. 
Plioc.; As. 

^Hyotherium Meyer, 1834. M.-U. Mioc.; Eu. 
f Chleuastochoerus Pearson, 1928. L. Plioc.; As. 
fSubfam. Listriodontinae, new form ( = fListriodontidae Lydekker, 
1884, p. 100). M.-U. Mioc.; Eu. U. Mioc.-U. Plioc.; 

As. 

f Listriodon Meyer, 1846. L.-U. Mioc.; Eu. U. Mioc.-M. Plioc.; 
As. 

fSubfam. Tetraconodontinae, new form ( = fTetraconodontidae Lydek¬ 
ker, 1876, p. 60). U. Mioc.-Pleist.; As. 
f Conohyus Pilgrim, 1926. U. Mioc.-M. Plioc.; As. 
f Tetraconodon Falconer, 1868. L. Plioc.-Pleist.; As. 
f Sivachoerus Pilgrim, 1926. M. Plioc.-Pleist.; As. 
fSubfam. Sanitheriinae, new. L. Plioc.; As. 

f Sanitherium Meyer, 1866. L. Plioc.; As. 

Subfam. Suinae Zittel, 1893, p. 343. [Including Potamochoerina Gray, 
1873b, p. 434; Babirussina Gray, 1868a, p. 21; Phaco- 
choerinae van Hoepen and van Hoepen, 1932, p. 61.] L. 
Plioc.-R.; Eu., As. Pleist.-R.; Af. 

^Propotamochoerus Pilgrim, 1926. L.-M. Plioc.; As. 
Potamochoerus Gray, 1854 ( = Choiropotamus Gray, 1843, nec 
Chaeropotamus Cuvier, 1821 — Choeropotamus Cuvier, 
1822). 2 Pleist.;As. R.;Af. (African) water hog. 

^Hyosus Pilgrim, 1926. M. Plioc.; As. 
f Sivahyus Pilgrim, 1926. M. Plioc.; As. 

\Hippohyus Falconer and Cautley, 1840-1845. L. Plioc.-Pleist.; 
As. 

\Dicoryphochoerus Pilgrim, 1926. L. Plioc.-Pleist.; As. 

Sus Linnaeus, 1758. [Including Porcula Hodgson, 1847; f Micro- 
stonyx Pilgrim, 1926; etc.] L. Plioc.-R.; Eu., As. R.; world 
wide in domestication. Pigs. 

Phacochoerus Cuvier, 1817. [Including f Notochoerus Broom, 
1925; ]Metridiochoerus Hopwood, 1926; \Kolpochoeru$ van 
Hoepen and van Hoepen, 1932; IfTapinochoerusvan. Hoepen 

1 1 take the first spelling “Pale ocher us” to be a lapsus legally corrigible, since it is manifestly contrary to Pomel’s 
own and contemporary etymological usage and was at once corrected by Pomel. 

* Under the informal rule that one different letter always makes a different name, the name for this pig would be 
Choiropotamus . I follow this rule when it helps to preserve a widely used name and to prevent confusion. I do not fol¬ 
low it here, where it would cashier the universally used name and promote confusion. The formal Rules do not 
explicitly condemn or enforce either practice. 
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and van Hoepen, 1932; f Synaptochoerus van Hoepen and 
van Hoepen, 1932; f Stylochoerus van Hoepen and van 
Hoepen, 1932. 1 ] Pleist.-R.; Af. Wart hog. 

Hylochoerus Thomas, 1904. Pleist.-R.; Af. (African) forest hog. 
Babirussa Frisch, 1775. R.; E. Indies. Babirussa. 

Suidae incertae sedis: 

\Diamantohyus Stromer, 1922. L. Mioc.; Af. 
t Xenochoerus Zdansky, 1909. U. Mioc.; Eu. 
t Lophochoerus Pilgrim, 1926. L. Plioc.; As. 

Fam.Tayassuidae Palmer, 1897, p. 174 (= Dicotylidae Gray, 1868a, p. 21; 

Dicotylina Turner, 1849, p. 157). L. Olig.-R.; N.A. 
Pleist.-R.; S.A. L. Olig., U. Mioc.; Eu. L. Plioc.; As. 
fSubfam. Doliochoerinae, new. L. Olig., U. Mioc.; Eu. L. Plioc.; As. 
f Doliochoerus Filhol, 1882. L. Olig.; Eu. 

f Taucanamo, new name 2 * ( = f Choerotherium Lartet, 1851 [or 
1838, or 1847?], nec f Choerotherium Cautley and Falconer, 
1835). U. Mioc.; Eu. 

f Pecarichoerus Colbert, 1933. L. Plioc.; As. 

Subfam. Tayassuinae Hay, 1902, p. 658 ( = Dicotylinae Leidy, 1853, 
p. 323; Dicotylina Turner, 1849, p. 157). L. Olig.-R.; N.A. 
Pleist.-R.; S.A. 

\Perchoerus Leidy, 1869. [Including \Thvnohyus Marsh, 1875 
= t Bothrolabis Cope, 1888 = t Chaenohyus Cope, 1879.] L. 
Olig.-L. Mioc.; N.A. 

f Hesperhys Douglass, 1903. [Including \Besmathyus Matthew, 
1907; t Pediohyus Loomis, 1910.*] L.-M. Mioc.; N.A. 
t Dyseohyus Stock, 1937. U. Mioc.; N.A. 
t Prosthennops Gidley, 1904. U. Mioc.-M. Plioc.; N.A. 
t Mylohyus Cope, 1889. Pleist.; N.A. 

\Platygonus Le Conte, 1848. 4 [Including f Antaodon Ameghino, 
1908; f Parachoerus Rusconi, 1930; f. Brasiliochoerus Rus- 
coni, 1930; and others.] U. Plioc.-Pleist.; N.A. Pleist.; S.A. 
t Catagonus Ameghino, 1904. [Including t Interchoerus Rusconi, 
1930.] Pleist.; S.A. 

Tayassu Fischer, 1814 (=J Dicotyles Cuvier, 1817). [Including 
Pecari Reichenbach, 1835.] Pleist.-R.; N.A., S.A. Pec¬ 
caries. 

Infraorder ANCQDONTA Matthew, 1929a, p. 406. 


1 Aside from my strong opinion that these last four names apply to groups of subgeneric rank at very most, it 
would be legitimate to consider them as unpublished, since no description or diagnoses have appeared in any language 
but Afrikaans. It is no depreciation of the cultural worth of this excellent language to insist that literature in it has 
not been published to the scientific world and that non-Boer scientists are under no obligation to learn or read it. 

1 The various students of the Suidae do not seem to have noticed that the name t Choerotherium for this peculiar 
genus is preoccupied. It is so important that a valid name for it is essential here, and I supply one. The type is 
^Choerotherium sansaniense Lartet, 1851. t Choeromorus pygmaeum DepSret, 1893, is referred, f Choerotherium Cautley 
and Falconer possibly antedates some other generic name for Siwalik suids, but neither Pilgrim nor Colbert appears 
to have discussed this possibility. 

* It is strange that Peterson, Matthew, Loomis, and others have repeatedly published on animals of this stage, 
Matthew and Loomis each giving a new generic name, without noting that Douglass had already well described, 
figured, and named a good specimen evidently of this generic group, t Desmathyus is now always used in the literature. 
It is probably a good subgenus of t Hesperhys. 

4 The first spelling was actually “ Platigonus ,” but there is sufficient indication that this was a misprint. The 
name is differently misprinted “Plctydonus" in another paper by Le Conte, published almost simultaneously. 
“Plaiygonus 99 is now universally used and may be retained. 
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Superfam. Anthracotherioidea Gill, 1872, p. 11. 

fFam. Anoplotheriidae Bonaparte, 1850 (= fAnoplotheriadae Gray, 1821, 
p. 306). [Including fTapirulidae Cope, 1879b, p. 228.] 
M. Eoc.-M. Olig.; Eu. 

t Catodontherium Deperet, 1908 (=1[Catodus Deperet, 1905). 1 
M-U. Eoc.; Eu. 

\Dacrytherium Filhol, 1876. M.-U. Eoc.; Eu. 
t Leptotheridium Stehlin, 1910. U. Eoc.; Eu. 

{Tapirulus Gervais, 1850. U. Eoc.; Eu. 
t Hyracodontherium Filhol, 1877. L. Olig.; Eu. 

\Anoplotherium Cuvier, 1804. L. Olig.; Eu. 
f Diplobune Riitimeyer, 1862. L.-M. Olig.; Eu. 
tFam. Anthracotheriidae Gill, 1872, p. 11 (= fAnthracotheridae Leidy, 
1869, p. 202). [Including fMerycopotamidae Gill, 1872, 
p. 10; fHyopotamidae Kovalevskii, 1873a, p. 147 = fHy- 
opotaminae Gill, 1872, p. 11 = fAncodontidae Marsh, 1894a, 
p. 178.] M. Eoc.-L. Mioc.; Eu. U. Eoc.-Pleist.; As. 
L. Olig.-L. Mioc.; Af., N.A. 
f Haplobunodon Deperet, 1908. M.-U. Eoc.; Eu. 
\Lop\iiobunodon Deperet, 1908. M. Eoc.; Eu. 
t Thaumastognathus 2 Filhol, 1890. U. Eoc.; Eu. 

\Rhagatherium Pictet and Humbert, 1855-1857. [Including 
t Amphirhagatherium Deperet, 1908.] M. Eoc.-L. Olig.; Eu. 
L. Olig.; Af. (Fayum). L. Plioc.; As. (this genus?), 
t Anthracobune Pilgrim, 1940. M. Eoc.; As. 

\Anihraco1nyus Pilgrim and Cotter, 1916. U. Eoc.; As. 
^Anthracokeryx Pilgrim and Cotter, 1916. U. Eoc.; As. 
\Anthracothema Pilgrim, 1928. U. Eoc.; As. 

\Anthracosenex Zdansky, 1930. U. Eoc.; As. 

\Anthracotherium Cuvier, 1822. L.-U. Olig.; Eu. L. Mioc., 

?L. Plioc.; As. 

\Bothriodon Aymard, 1846* (= \Ancodon Pomel, 1847; f Ancodus 
Pomel, 1848; ^Hyopotamus Owen, 1848). [Including f Aepin- 
acodon Troxell, 1921.] L. Olig.; Eu. L.-M. Olig.; N.A. 
t Elomeryx Marsh, 1894. U. Olig.; N.A. 
t Heptacodon Marsh, 1894. L.-U. Olig.; N.A. 
f Octacodon Marsh, 1894. U. Olig.; N.A. 
t Arretotherium Douglass, 1901. L. Mioc.; N.A. 
f Brachyodus Deperet, 1895. L. Olig.-L. Mioc.; Eu. L. Olig.; Af. 
(Faytim). U. Olig.; As. 

t Microbunodon Deperet, 1908. [Including \Microselenodon 
Dep6ret, 1908.] M. Olig.; Eu. 

1[Hemimeryx Lydekker, 1883. L. Mioc—L. Plioc.; As. 
f Hyoboops Trouessart, 1904. [Including f Merycops Pilgrim, 
1910.] L. Mioc.-L. Plioc.; As. L. Mioc.; Af. 
t Telmatodon Pilgrim, 1907. [Including f Gonotelma Pilgrim, 
1908.] L. Mioc.-L. Plioc.; As. 

1 Proposed on the grounds that "fCatodus is preoccupied by Catodon Linnaeus, 1761. This is not preoccupation, 
but f Catodus was a nomen nudum in its earlier publication (1905) so that f Catodontherium may be retained. 

2 Spelled “ Taumastognathus ” and “ Taumastognatus ” in the original publication, but the fact that one must be a 
misprint suggests that both are and that the now universal emended spelling is permissible. 

3 This date has been doubted, and consequently ^Ancodon (usually misspelled “Ancodus”) has generally been 
used in the literature, but there is little doubt that t Bothriodon is the older, and hence the valid, name. 
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t Parabrachyodus Forster Cooper, 1915. L. Mioc.; As. 
t Choeromeryx Pomel, 1848. L.-M. Plioc.; As. 
f Merycopotamus Falconer and Cautley, 1847. M. Plioc.-Pleist.; 
As. 

Fam. Hippopotamidae Gray, 1821, p. 306. M. Plioc.-PIeist.; As. M. 
Plioq.-R.; Af. Pleist.; Eu. 

f Hexaprotodon Falconer and Cautley, 1836. M. Plioc.-Pleist.; 
As. 

Hippopotamus Linnaeus, 1758. M. Plioc.-R.; Af. Pleist.; Eu., 
As. Hippopotamus. 

Choeropsis Leidy, 1853 (=Choerodes Leidy, 1852, nec White, 
1846 ;Diprotodon Duvernoy, 1849, nec Owen, 1838). Pleist.; 
Madagascar, Mediterranean. 1 R.; Af. Pygmy hippo¬ 
potamus. 

tSuperfam. Cainotherioidea Camp and VanderHoof, 1940, p. 339. 

fFam. Cainotheriidae Camp and VanderHoof, 1940, p. 339 (=fCaen- 
otheriidae Cope, 1881c, p. 378; fCainotherida Riitimeyer, 
1891, p. 87). U. Eoc.-L. Mioc.; Eu. 
t Oxacron Filhol, 1884. U. Eoc.-L. Olig.; Eu. 

\Paroxacron Hiirzeler, 1936. U. Eoc.-L. Olig.; Eu. 
f Plesiomeryx Gervais, 1873. 2 * L.-M. Olig.; Eu. 
t Caenomeryx Hiirzeler, 1936. L. Olig.; Eu. 
t Procaenotherium Hiirzeler, 1936. L. Olig.; Eu. 
t Cainotherium* Bravard, 1828 ( = |Caenotherium Agassiz, 1846). 
M. Olig.-L. Mioc.; Eu. 

flnfraorder OREODONTA Osborn, 1910, p. 549. U. Eoc.-M. Plioc. N.A. 
tSuperfam. Merycoidodontoidea Thorpe, 1937, p. 23. 

fFam. Agriochoeridae Leidy, 1869, p. 131. 4 * U. Eoc.-L. Mioc.; N.A. 
\Protagriochoerus Scott, 1899. U. Eoc.; N.A. 

]Agriochoerus Leidy, 1850-1851. L. Olig.-L. Mioc.; N.A. 
t Mesagriochoerus Peterson, 1934. U. Eoc. (or L. Olig.); N.A. 
f Diplobunops Peterson, 1919. U. Eoc.; N.A. 
fFam. Merycoidodontidae Thorpe, 1923, p. 239 ( = fOreodontidae Leidy, 
1869, pp. 71, 379). [Including tP r °t° r eodontidaeScott, 
1890b, p. 503.] U. Eoc.-M. Plioc.; N.A. 
fSubfam. Protoreodontinae Scott, 1890a, pp. 320, 361. U. Eoc.; N.A. 
t Protoreodon Scott and Osborn, 1887. [Including \Eomeryx 
Marsh, 1894. 6 ] U. Eoc.; N.A. 
t Hyomeryx Marsh, 1894. U. Eoc.; N.A. 
tSubfam. Merycoidodontinae Hay, 1902, p. 665 ( = fOreodontinae Gill, 
1872, p. 81). L. Olig.-M. Plioc.; N.A. 
t Oreonetes Loomis, 1924. L. Olig.; N.A. 


1 It may be doubted whether in all cases the generic reference indicates real affinity and not merely convergently 
small size. 

2 The original spelling “Plesiomaeryx " seems an obvious misprint and was corrected by Gervais himself. 

* This spelling was unquestionably intentional and cannot well be changed, although almost everyone now uses 
*• t Caenotherium." 

♦Spelled Agriochaeridae in 1869, Agriochoeridae by Leidy in 1871, but since Leidy used the generic spelling 
Agriochoerus the former must be a misprint. 

* Thorpe credits fEomeryx to Marsh in 1875, and on this showing he should have used this name instead of 

f "Protoreodon. The fact, however, appears to be that Marsh did not publish t Eomeryx until 1877 and that it re¬ 
mained essentially a nomen nudum until 1894, so that it is antedated by f Protoreodon . 
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\Merycoidodon Leidy, 1848 (= \Oreodon x Leidy, 1851), L.-M, 
Olig.; N.A. 

t Eporeodon Marsh, 1875. 2 M. Olig.-L. Mioc. 
t Mesoreodon Scott, 1893. L. Mioc.; N.A. 
t Paroreodon Thorpe, 1921. L. Mioc. (or U. Olig.); N.A. 
t Merycoides Douglass, 1907. L.-M. Mioc.; N.A. 
jPhenacocoelus Peterson, 1906. L. Mioc.; N.A. 
t Poatrephes Douglass, 1903. U. Mioc.; N.A. 

\Metoreodon Matthew and Cook, 1909. U. Mioc.-M. Plioc. 
N.A. 

fSubfam. Ticholeptinae Schultz and Falkenbach, 1940, p. 215. M. 
Mioc.-M. Plioc.; N.A. 

t Ticholeptus Cope, 1878. M.-U. Mioc.; N.A. 

|Mediochoerus Schultz and Falkenbach, 1941. M.-U. Mioc.; 
N.A. 

t Ustatochoerus Schultz and Falkenbach, 1941. L.-M. Plioc.; 
N.A. 

fSubfam. Merycochoerinae Schultz and Falkenbach, 1940, p. 216. 
U. Olig.-U. Mioc.; N.A. 

t Promerycochoerus Douglass, 1901. [Including f Paracotylops 
Matthew, 1901; fDesmatochoerus Thorpe, 1921; t Hypselo- 
choerus Loomis, 1924.] U. Olig.-L. Mioc.; N.A. 
t Merycochoerus Leidy, 1858. L.-U. Mioc.; N.A. 

\Brachycrus Matthew, 1901 (= \Pronomotherium Douglass, 
1907). M.-U. Mioc.; N.A. 

jSubfam. Merychyinae, new. L. Mioc.-L. Plioc.; N.A. 

^Oreodontoides Thorpe, 1921. L. Mioc.; N.A. 

|Merychyus Leidy, 1858. L. Mioc.-L. Plioc.; N.A. 
fSubfam. Leptaucheniinae Schultz and Falkenbach, 1940, p. 215. L. 
Olig.-U. Mioc.; N.A. 

\Limnenetes Douglass, 1901. L. Olig.; N.A. 
t Leptauchenia Leidy, 1856. U. Olig.-L. Mioc.; N.A. 
\Cydopidius Cope, 1878. [Including f Sespia Stock, 1930; 
t Chelonocephalus Thorpe, 1921.] L.-U. Mioc.; N.A. 
fMerycoidodontidae incertae sedis: 

t Trigenicus Douglass, 1903. L. Olig.; N.A. 
f Bathygenys Douglass, 1901. L. Olig.; N.A. 

Suborder TYLOPODA Illiger, 1811, p. 102. 

fFam. Xiphodontidae Flower, 1884, pp. xxviii, 335. M. Eoc.-L. Olig.; Eu. 

f Dichodpn Owen, 1848. [Including }Tetraselenodon Schlosser, 
1886.] M. Eoc.-L. Olig.; Eu. 
t Xiphodon Cuvier, 1822. U. Eoc.-L. Olig.; Eu. 

\Haplomeryx Schlosser, 1886. U. Eoc.; Eu. 

Fam. Camelidae Gray, 1821, p. 307. U. Eoc.-Pleist.; N.A. Pleist.-R.; 
S.A., As. Pleist.; Eu., N. Af. 

1 f Oreodon has been incorrectly considered to be preoccupied. There is no question that it is antedated and 
invalid for that reason. It is, however, very widely used in the literature. 

1 As reviewed by Thorpe, there is some evidence that this genus is synonymous with f Eucrotaphus Leidy, 1850, 
and hence should bear the latter name. Leidy’s genus is, however, practically indeterminate and his name can well 
be considered a nomen vanum , as it has in practice. The very widespread and important genus is always called 
t Eporeodon, and it would be contrary to common sense and is not unequivocally necessary under the Rules to start 
calling it f Eucrotaphus at this time. 
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fSubfam. Poebrotheriinae 1 Zittel, 1893, p. 361 (= fPoebrotheriidae 
Cope, 1874, p. 26). U. Eoc.-M. Olig.; N.A. 
f Protylopus Wortman, 1898. U. Eoc.; N.A. 

\Camdoion Granger, 1910. U. Eoc.; N.A. 
f Podbromylus Peterson, 1931. U. Eoc. (or L. Olig.); N.A. 
t Eotylopus Matthew, 1910. L. Olig.; N.A. 

\Poebrotherium Leidy, 1847. M. Olig.; N.A. 

Subfam. Camelinae Zittel, 1893, p. 364. [Including fProtolabinae 
Zittel, 1893, p. 363 = f Protolabidae Cope, 1884c, p. 16.] 
U. Olig.-Pleist.; N.A. Pleist.-R.; S.A., As. Pleist.; Eu., 
N. Af. 

t Dyseotylopus Stock, 1935. U. Olig.; N.A. 
f Protomeryx Leidy, 1856. U. Olig.-L. Mioc.; N.A. 

\Protolabis Cope, 1876. M. Mioc.-L. Plioc.; N.A. 
t Procamelus Leidy, 1858. U. Mioc.-L. Plioc.; N.A. 
\Pliauchenia Cope, 1875. L.-U. Plioc.; N.A. 
f Megatylopus Matthew and Cook, 1909. L. Plioc.; N.A. 
t Megacamelus Frick, 1929. 2 U. Plioc.; N.A. 
t Gigantocameliis Barbour and Schultz, 1939. U. Plioc.-Pleist.; 
N.A. 

\Tilanotylopus Barbour and Schultz, 1934. Pleist.; N.A. 
\Camdops Leidy, 1854. Pleist.; N.A. 

\Tanupolama Stock, 1928. 3 Pleist.; N.A. 

\Palaeolama Gervais, 1867. Pleist.; S.A. 

Lama Frisch, 1775 ( =Auchenia Illiger, 1811, nec Thunberg, 
1789). 4 Pleist.-R.; S.A. Llama, alpaca, vicuna, and guan- 
aco. 

Camelus Linnaeus, 1758. Pleist.; Eu., N. Af. (also R. in domesti¬ 
cation). Pleist.-R.; As. Camel, dromedary. 
fSubfam. Pseudolabidinae, new. U. Olig.; N.A. 

]Pseudolabis Matthew, 1904. U. Olig.; N.A. 
fSubfam. Alticamelinae, new. [Including fMiolabinae Hay, 1902, p. 
676.*] M. Olig.-L. Plioc.; N.A. 
t Paratylopus Matthew, 1904. M. Olig.-L. Mioc.; N.A. 
\Oxydactylus Peterson, 1904. L. Mioc.; N.A. 
t Miolabis Hay, 1899. M. Mioc.; N.A. 
t AUicamelus Matthew, 1901.* M. Mioc.-L. Plioc.; N.A. 
fSubfam. Stenomylinae Frick, 1937, p. 656. L. Mioc.-L. Plioc.; N.A. 
\Stenomylus Peterson, 1906. L. Mioc.; N.A. 

1 Rakomylus Frick, 1937. L. Plioc.; N.A. 

PCamelidae incertae sedis ( = f Pseudoceratini, fPseudoceratinae Frick, 
1937, p. 649): 

t Pseudoceras Frick, 1937. PPlioc.; N.A. 

1 tPoebrotherinae in the original reference. 

1 It is doubtful whether this genus has been published and defined under the Rules. 
a Perhaps including f Prochenia Frick, 1929, a nomen nudum at present. 

4 Auchenia , in this sense, is thus both antedated and preoccupied, but it is still occasionally used by careless 
authors. 

1 The older name is not used because f Miolabis, far from being typical of the subfamily, is only doubtfully 
referred to it. Hay’s subfamily was essentially synonymous with fProtolabinae Zittel, 1893 — fProtolabidae Cope, 
1884, and very different from the present fAlticamelinae. 

* f Altomeryx Frick, 1929 (L. Plioc.; N.A.), probably belongs in this subfamily and may be separable from 
f AUicamelus , but it is a nomen nudum at present. 
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Suborder RUMINANTIA Scopoli, 1777, pp. 493-496. 

Infraorder TRAGULINA Flower, 1883, p. 184. 

fSuperfam. Amphimerycoidea Colbert, 1941a, p. 21. 

fFam. Amphimerycidae Stehlin, 1910, p. 1143. U. Eoc.-L. Olig.; Eu. 
f Pseudamphimeryx Stehlin, 1910. U. Eoc.-L. Olig.; Eu. 
f Amphimeryx 1 Pomel, 1849. L. Olig.; Eu. 
fSuperfam. Hypertraguloidea Scott, 1940, p. 507. 

fFam. Hypertragulidae Cope, 1879a, p. 66 (= f Leptomerycidae Scott, 
1899, p. 15). U. Eoc.-L. Mioc.; N.A. U. Eoc.; As. 
tSubfam. Hypertragulinae Matthew, 1908, p. 561. [Including proposed 
subfamilies here made tribes, as listed below.] U. Eoc.-L. 
Mioc.; N.A. 

fSubfam. Archaeomerycinae, new. U. Eoc.; As. 

t Archaeomeryx Matthew and Granger, 1925. U. Eoc.; As. 
fTribe Leptotragulini, new rank (=fLeptotragulinae Zittel, 1893, 
p. 361). U. Eoc.; N.A. 

t Leptotragulus Scott and Osborn, 1887. [Including or=f Para- 
meryx Marsh, 1894. 2 * ] U. Eoc.; N.A. 
f Leptoreodon Wortman, Apr. 9, 1898 (=f Camelomeryx Scott, 
Apr. 15, 1898). U. Eoc.; N.A. 
t Oromeryx Marsh, 1894. U. Eoc.; N.A. 
fTribe Hypertragulini Frick, 1937, p. 618* (= fHypertragulinae Mat¬ 
thew, 1908, p. 561). U. Eoc.-L. Mioc.; N.A. 
f Simimeryx Stock, 1934. U. Eoc.; N.A. 

f Hypertragulus Cope, 1873. [Including \Allomeryx Sinclair, 
1905.] M. Olig.-L. Mioc.; N.A. 
f Nanotragulus Lull, 1922. L. Mioc.; N.A. 
fTribe Leptomerycini Frick, 1937, p. 618 (= fLeptomerycinae Zittel, 
1893, p. 389). L.-U. Olig.; N.A. 
f Heteromeryx Matthew, 1905. L. Olig.; N.A. 
f Leptomeryx Leidy, 1853. L.-U. Olig.; N.A. 
fTribe Hypisodontini Frick, 1937, p. 618 ( = fHypisodontinae Cope, 
1887b, p. 389). M. Olig.; N.A. 
f Hypisodus Cope, 1873. M. Olig.; N.A. 
f Hypertragulidae incertae sedis: 

'\Floridatragulus White, 1940. L. Mioc.; N.A. 
fFam. Protoceratidae Marsh, 1891, p. 82. L. Olig.-L. Plioc.; N.A. 

f Protoceras Marsh, 1891. [Including f Calops Marsh, 1894; 

\Pseudoprotoceras Cook, 1934.] L.—U. Olig.; N.A. 
f Paratoceras Frick, 1937. “Late Tertiary”; N.A. 
f Syndyoceras Barbour, 1905. L. Mioc.; N.A. 

\Synthetoceras Stirton, 1932. [Including f Prosynthetoceras Frick, 
1937. 4 ] L. Plioc. ;N.A. 

Superfam. Traguloidea Gill, 1872, pp. 9, 73, 88. 

1 Always now so spelled, but 44 Amphimerix” in the original publication, possibly as a correctable lapsus . 

* A nomen nudum for a genus coelebs in 1877, based on scraps of several genera, and really a nomen vanum that 
should be discarded entirely. 

* As explained elsewhere, Fricks names ending in “-ini” are not meant to be tribes but groups of about sub¬ 
family rank, larger than, and including, subfamilies in Frick’s sense, unlike that of other authors. But the spelling 
and the contents are the same, so that Frick is definitely the author of this name regardless of the rank given it. 

4 Frick described f Prosynthetoceras as a subgenus, with which I agree, but Scott lists it as a genus. It may extend 
the range of the genus, but its age has not been determined. 
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fFam. Gelocidae Schlosser, 1886a, p. 41. U. Eoc.-L. Olig.; Eu., As. 
f Indomeryx Pilgrim, 1928. U. Eoc.; As. 
f Miomeryx Matthew and Granger, 1925. L. Olig.; As. 
f Phaneromeryx Schlosser, 1886. U. Eoc.; Eu. 

\Lophiomeryx Pomel, 1854. U. Eoc.—L. Olig.; Eu. L. Olig.; 
As. 

t Cryptomeryx Schlosser, 1886. U. Eoc.; Eu. 
f Gelocus Aymard, 1855. L. Olig.; Eu. 
f Paragelocus Schlosser, 1902. L. Olig.; Eu. 

\Pseudogelocus Schlosser, 1893. L. Olig.; Eu. 
t Bachitherium Filhol, 1882. L. Olig.; Eu. 
f Prodremotherium Filhol, 1877. L. Olig.; Eu. 

Fam. Tragulidae Milne Edwards, 1864, p. 157. [Including Hyemoschidae 
Gray, 1872a, pp. 5, 99.] U. Mioc.-R.; As. U. Mioc.-L. 
Plioc.; Eu. Pleist.-R.; Af. 

t Dorcatherium Kaup, 1833. U. Mioc.-L. Plioc.; Eu. U. Mioc.- 
U. Plioc.; As. 

t Dorcabune Pilgrim, 1910. L.-M. Plioc.; As. 

Hyemoschus Gray, 1845. 1 Pleist.-R.; Af. Water chevrotain. 
Tragulus Brisson, 1762. [Including Moschiola Hodgson, 1843.] 
?M. Plioc., Pleist.-R.; As. Chevrotain. 

Infraorder PECORA Linnaeus, 1758, p. 65. 

Superfam. Cervoidea Simpson, 1931a, p. 284 ( = Cervoidae Hay, 1930, 
p. 815). 

Fam. Cervidae Gray, 1821, p. 307 ( = Cervina Goldfuss, 1820, pp. xx, 
374). [Including fPalaeomerycidae Lydekker, 1883, p. 173; 
Moschidae Gray, 1821, p. 307; etc. 2 ] L. Olig.-R.; As. U. 
Olig.-R.; Eu. L. Mioc.-R.; N.A. Pleist.-R.; S.A. 
fSubfam. Palaeomerycinae Matthew, 1904, p. 102 (= fPalaeomeryci- 
dae Lydekker, 1883, p. 174). [Including fLongirostro- 
merycinae Frick, 1937, p. 217; fParablastomerycinae 
Frick, 1937, p. 217; fPseudoblastomerycinae Frick, 1937, 
p. 253.] L. Olig., L. Mioc.; As. U. Olig.-U. Mioc.; Eu. 
L. Mioc.-M. Plioc.; N.A. 

fTribe Blastomerycini Frick, 1937, p. 215. L. Olig.; As. L. Mioc.-M. 
Plioc.; N.A. 

f Eumeryx Matthew and Granger, 1923. L. Olig.; As. 
\Blastomeryx Cope, 1877. [Including (subgenera as defined) 
]Parablastomeryx Frick, 1937; f Pseudoparablastomeryx 
Frick, 1937; \Problasiomeryx Frick, 1937; f Pseudoblasto- 
tneryx Frick, 1937.] L. Mioc-M. Plioc.; N.A. 
f Machaeromeryx Matthew, 1926. L. Mioc.; N.A. 
t Longirostromeryx Frick, 1937. M. Mioc.-L. Plioc.; N.A. 
fTribe Palaeomerycini, new. U. Olig.-U. Mioc.; Eu. L. Mioc.; As. 
f^4 mphitragulus Pomel, 1846. U. Olig.-L. Mioc.; Eu. L. Mioc.; 
As. 

]Dremotherium Geoffroy, 1833. L. Mioc.; Eu. 
f Palaeomeryx Meyer, 1834. M.-U. Mioc.; Eu. 


1 Commonly but erroneously written “ Hyaemoschus .” This genus also often goes by the name of the extinct 
t Dorcatherium from which it is, however, distinct. 

* Almost every genus of living cervids has been taken as type of a supposedly distinct family, even such mani¬ 
festly close allies as Cervus ( Cervus ) and Cervus ( Rusa) having at times been placed in different “families.” 
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Subfam. Moschinae Zittel, 1893, p. 395 ( = Moschidae Gray, 1821, 
p. 307). PPlioc., Pleist.-R.; As. 

Moschus Linnaeus, 1758. ?L. Plioc., Pleist.-R.; As. Musk 

deer. 

fSubfam. Dromomerycinae Frick, 1937, p. 99. [Including fCranio- 
ceratinae Frick, 1937, p. 75; fBarbouromerycinae Frick, 
1937, p. 127; fDrepanomerycinae Frick, 1937, p. 137; 
fYumaceratinae Frick, 1937, p. 142; fAletomerycinae 
Frick, 1937, p. 147.] L. Mioc.-U. Plioc.; N.A. 
fTribe Dromomerycini Frick, 1937, p. 75. L. Mioc.-U. Plioc.; 
N.A. 

f Barbouromeryx Frick, 1937. [Including (subgenera as defined) 
f Probarbouromeryx Frick, 1937; \Protolbarbouromeryx Frick, 
1937; \Bouromeryx Frick, 1937.] L.-M. Mioc.; N.A. 
t Drepanomeryx Sinclair, 1915. [Including (subgenus as defined) 
f Matthomeryx Frick, 1937.] M. Mioc.; N.A. 
f Dromomeryx Douglass, 1909. [Including (subgenus as defined) 
t Subdromomeryx Frick, 1937.] M. Mioc.; N.A. 
f Rakomeryx Frick, 1937. M.-U. Mioc.; N.A, 
f Cranioceras Matthew, 1918. [Including (subgenus as defined) 
t Procranioceras Frick, 1937.] M. Mioc.—U. Plioc.; N.A. 
fTribe Aletomerycini Frick, 1937, p. 142. L. Mioc—U. Plioc.; N.A. 
\Aletomeryx Lull, 1920. [Including f Dyseomeryx Matthew, 
1924.] L. Mioc.; N.A. 

f Sinclairomeryx Frick, 1937. M. Mioc.; N.A. 
f Yumaceras Frick, 1937. M.-U. Plioc.; N.A. 

Subfam. Muntiacinae Pocock, 1923a, p. 207 ( = Cervulinae Sclater, 
1870, p. 115). L. Mioc.-U. Plioc.; Eu. U. Mioc.-R.; As. 
fTribe Dicrocerini, new. L. Mioc.-L. Plioc.; Eu. U. Mioc-L. Plioc., 
?M. Plioc.; As. 

\Dicrocerus Lartet, 1837. [Including f Heteroprox Stehlin, 1928; 
\Euprox Stehlin, 1928.] L. Mioc—L. Plioc.; Eu. U. Mioc.- 
L. Plioc.; As. 

f Stephanocemas Colbert, 1936. M.—U. Mioc.; Eu. U. Mioc.; 
As. 

f Platycemas Teilhard de Chardin and Trassaert, 1937. ?M. 

Plioc.; As. 

f Palaeoplatycerus Pacheco, 1915. M. Mioc—L. Plioc.; Eu. 
f Micromeryx Lartet, 1851. M.-U. Mioc.; Eu. 

Tribe Muntiacini Weber, 1928, p. 572. L. Plioc— R.; As. U. Plioc.; 
Eu. 

f Eostylocerus Zdansky, 1925. L. Plioc.; As. 
f Metacervulus Teilhard de Chardin and Trassaert, 1937. [In¬ 
cluding f Paracervulus Teilhard de Chardin and Trassaert, 
1937.] M. Plioc.-Pleist.; As. U. Plioc.; Eu. 

Muntiacus Rafinesque, 1815 ( =Cervulus De Blainville, 1816; 
Prox Ogilby, 1837). [Including Procops Pocock, 1923.] 
Pleist.-R.; As. Muntjak. 

Elaphodus Milne Edwards, 1871. R.; As. Tufted deer, Tibetan 
muntjak. 

Subfam. Cervinae Baird, 1857, p. 630. [Including fPliocervinae 
Khomenko, 1913, pp. 107, 108.] L. Plioc.-R.; Eu., As. 
?U. Plioc., Pleist.-R.; N.A. 
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f Cervocerus Khomenko, 1913. [Including f Damacerus Kho- 
menko, 1913.] L. Plioc.; Eu., As. 
t Cervavitus Khomenko, 1913. L. Plioc.; Eu. PPleist.; ?As. 
f Procerus Alexejev, 1914. L. Plioc.; Eu. 
f Pliocervus Hilzheimer, 1922. L.-U. Plioc.; Eu. 
f Eucladocerus Falconer, 1868 (= \Polycladus Pomel, 1854, nec 
Blanchard, 1847). M. Plioc.-Pleist.; Eu. Pleist.; As. 
t Megaloceros Brookes, 1828 ( = f Megaceros Owen, 1844). U. 
Plioc.-Pleist.; Eu. 

Damn Frisch, 1775. Pleist.-R.; Eu., As. Fallow deer. 

Axis H. Smith, 1827. [Including Hyelaphus Sundevall, 1846.] 

L. Plioc.-R.; As. Axis deer. 

Cervus Linnaeus, 1758 (= Elaphus H. Smith, 1827). [Including 
f Epirusa Zdansky, 1925; Rusa H. Smith, 1827; Sika Scla- 
ter, 1870 = Pseudaxis Gray, 1872; Rucervus Hodgson, 1838.] 

M. Plioc.-R.; As. U. Plioc.-R.; Eu. 1 Pleist.-R.; N.A. 2 
Red deer, stag, wapiti (=American elk), maral, barasinga, 
sambar, sika, etc. 

Elaphurus Milne Edwards, 1866. R.; As. 3 Mi-lu, Pfcre David’s 
deer. 

Subfam. Odocoileinae Pocock, 1923a, p. 206. 4 [Including Capreolidae 
Brookes, 1828, p. 62, fide Palmer, 1904, p. 731; Alcinae 
Jerdon, 1874, p. 253; Rangiferinae Pocock, 1923a, p. 206 
= Rangerinae Gray, 1852, p. 188 = Rangiferinidae Brookes, 
1828, p. 61, fide Palmer, 1904, p. 767; Hydropotinae 
Trouessart, 1898, p. 865.] L. Plioc.-R.; Eu., As. Pleist.- 
R.;N.A.,S.A. 

Tribe Odocoileini, new rank ( = Odocoileinae Pocock, 1923a, p. 206; 

Mazamadae Brookes, 1828, p. 62, fide Palmer, 1904, p. 
752). Pleist.-R.; N.A., S.A. 

t Antifer Ameghino, 1889.* [Including f Paraceros Ameghino, 
1889.] Pleist.;S.A. 

\Epieuryceros Ameghino, 1889. Pleist.; S.A. 

1 Many older fossil deer have been referred to Cervus , but it is doubtful whether any before the Middle or Upper 
Pliocene belong to it in a strict sense. 

* Procoileus Frick, 1937 (U. Plioc.; N.A.), is defined as a subgenus, but it is not clear in what genus it was in¬ 
tended to be placed. Frick considers it a true cervine, and this extends the American distribution of the subfamily, 
and perhaps of the genus Cervus , into the Tertiary. 

* Surviving only in domestication. 

4 But, as frequently in the classification and not usually noted, the present subfamily is far more extensive 
than Gray’s, or than Brookes’ 4 ‘family.” 

* The nomenclature of the fossil and, to less extent, the recent South American deer is bitterly disputed. My use 
of generic names is based on these decisions: (a) Carette may, as Castellanos and Kraglievich insist, have used poor 
judgment in selecting t-P. ensenadensis as type of t Paraceros, but this has nothing to do with the case; he did legally 
select it and this is irrevocable; the subsequent selection of fP. fragilis by Castellanos is illegal and void; (b) Krag¬ 
lievich has shown that IP. ensenadensis is congeneric with the type of ] Antifer, of which t Paraceros is thus either a 
synonym or a subgenus; (c) fAntifer and f Paraceros were published simultaneously; it would create confusion and 
would be absurd to prefer t Paraceros because of page or line priority; (d) on the showing made by the several re¬ 
viewers, t Paraceros (nec \Antifer) fragilis , f Morenelaphus, \Pampaeo cervus, and f Hdbromeryx are closely related 
and may best be distributed among two or, at most, three subgenera of one genus. 

The generic nomenclature of the two living deer usually called Blastocerus campestris (= bezoarticus) and B. palu~ 
dosus (*=dichotomus) is equally troublesome. These very distinct species probably represent different genera, cer¬ 
tainly different subgenera. Cabrera confines Blastocerus to the latter and uses Ozotoceras for the former, on grounds 
that appear to me open to serious question or at least insufficiently established. The problem is too complex to dis¬ 
cuss here, and I follow Cabrera with much misgiving. It is at least possible that Blastocerus should be confined to 
bezoarticus , not dichotomus, and that the latter should either be called Dorcelaphus Gloger, 1841, or be given a new name. 
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}Morenelaphus Carette, 1922. [Including \Pampaeocerous 
Carette, 1922; f Habromeryx Cabrera, 1929 = t “Paraceros 
Ameghino” Castellanos, 1924, et Kraglievich, 1932, nec 
Ameghino, 1889, emend. Carette, 1922.] Pleist.; S.A. 

Odocoileus Rafinesque, 1832. [Including fPalaeoodocoileus Spill- 
mann, 1931; Otelaphus Fitzinger, 1874— Macrotis Wagner, 
1855, nec Dejean, 1833.] Pleist.-R.; N.A., S.A. American 
deer, white-tailed deer, black-tailed deer, mule deer, wait¬ 
ing, etc. 

Mazama Rafinesque, 1817. [Including f Protomazama, Spill- 
mann, 1931.] Pleist.-R.; S.A. (R. into Cent. A.). Brocket, 
cariacu, guazubira. 

Hippocamelus Leuckart, 1816. Pleist.-R.; S.A. Huemul, 
Andean deer. 

Blastocerus Wagner, 1844. (Or perhaps should be called Dor- 
celaphus Gloger, 1841, or receive a new name.) Pleist.-R.; 
S.A. Swamp deer, suasupucu. (Or perhaps should apply 
to the pampas deer.) 

Ozotoceras Ameghino, 1891 (perhaps — Blastocerus Wagner, 1844, 
which perhaps is the proper name of this genus and not of 
the last). Pleist.-R.; S.A. Pampas deer, guazuy, sua- 
sutinga. 

Pudu Gray, 1852. [Including Pudella Thomas, 1913.] Pleist.- 
R.;S.A. Pudu. 

Tribe Alcini, new rank ( = Alcinae Jerdon, 1874, p. 253; Alcedae 
Brookes, 1828, p. (A, fide Palmer, 1904, p. 726). Pleist.-R.; 
N.A., Eu., As. 

t Cervalces Scott, 1885. Pleist.; N.A. 

Alee Frisch, 1775 (= Alces Gray, 1821). Pleist.-R.; N.A., Eu., 
As. Elk, 1 moose. 

Tribe Rangiferini, new rank ( = Rangiferinidae Brookes, 1828, p. 61, 
fide Palmer, 1904, p. 767). Pleist.-R.; N.A., Eu., As. 

Rangifer Frisch, 1775. Pleist.-R.; N.A., Eu., As. Caribou, 
reindeer. 

Tribe Hydropotini, new rank (= Hydropotinae Trouessart, 1898, 
p.865). R.;As. 

Hydropotes Swinhoe, 1870. R.;As. (Chinese) water deer. 

Tribe Capreolini, new rank (= Capreolidae Brookes, 1828, p. 62, 
fide Palmer, 1904, p. 731). L. Plioc.-R.; Eu.. As. 

\Procapreolus Schlosser, 1924. L. Plioc.; Eu., As. 

Capreolus Frisch, 1775. M. Plioc.-R.; Eu. Pleist.—R.; As. Roe 
deer, roebuck. 

Cervidae incertae sedis: 

t Pronodens Koerner, 1940. L. Mioc.; N.A. 

Superfam. Giraffoidea Simpson, 1931a, p. 284. 

fFam. Lagomerycidae Pilgrim, 1941a,p. 176. 2 L.—U. Mioc.;Eu. M. Mioc.; 
Af. U. Mioc.; As. 

t Procervulus Gaudry, 1878. L.—U. Mioc.; Eu. 

^Lagomeryx Roger, 1904. [Including f Heterocemas Young, 
1937.] L.-U. Mioc.; Eu. U. Mioc.; As. 


As is well known, the American elk is a Cervus, while the European elk is an Alee . 

The family was proposed by Teilhard de Chardin in 1939, but he neglected to apply any name to it. 
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t Climacoceras Maclnnes, 1936. M. Mioc.; Af. 

Fam. Giraffidae Gray, 1821, p. 307 (= Camelopardalidae Bonaparte, 
1831, p. 24). [Including fHelladotheridae Dawkins, 1868, 
p. 4; fSivatheriidae Gill, 1872, p. 9 = fSivatheriina Bona¬ 
parte, 1850.] L. Mioc.-Pleist.; As. L. Plioc.; E. Eu. 
Plioc.-R.; Af. 

Subfam. Palaeotraginae Pilgrim, 1911, p. 29. ?L. Mioc., U. Mioc.-L. 
Plioc.; As. L. Plioc.; E. Eu. R.;Af. 
t Palaeotragus Gaudry, 1861. [Including f Achtiara Borissiak, 
1914.] U. Mioc.-L. Plioc.; E. Eu., As. 
t Giraffokeryx Pilgrim, 1910. L. Plioc.; As. 

Okapia Lankester, 1901. R.; Af. Okapi. 

f Samotherium Forsyth Major, 1888. [Including \Alcicephalus 
Rodler and Weithofer, 1890; f Shanshitherium Killgus, 1922; 
t Chersonotherium Alexejev, 1916.] L. Plioc.; E. Eu., As. 
PPalaeotraginae incertae sedis: 

\Propalaeomeryx Lydekker, 1883. L. Plioc.; As. 
t Progiraffa Pilgrim, 1908. L. Mioc.; As. 

Subfam. Giraffinae Zittel, 1893, p. 407. L. Plioc-Pleist.; As. Pleist.- 
R.; Af. 

Giraffa Brisson, 1756 (= Camelopardalis Schreber, 1784). L. 

Plioc.-Pleist.; As. Pleist.-R.; Af. l Giraffe, 
t Bohlinia Matthew, 1929 2 ( = Orasius of authors, not of Oken, 
1816). L. Plioc.; E. Eu. 
f Honanotherium Bohlin, 1927. Plioc.; As. 
fSubfam. Sivatheriinae Zittel, 1893, p. 409 ( = fSivatheriina Bona¬ 
parte, 1850). L. Plioc.; E. Eu. L. Plioc.-Pleist.; As. Pleist.; 
Af. 

t Sivatherium Falconer and Cautley, 1835. Pleist.; As. 
t Indratherium Pilgrim, 1910. Pleist.; As. 
t Bramatherium Falconer, 1845. M. Plioc.; As. 
f Hydaspitherium Lydekker, 1878. M. Plioc.; As. 
f Vishnutherium Lydekker, 1876. M. Plioc.; As. 
f Helladotherium Gaudry, 1860. L. Plioc.; E. Eu., W. As. 
t Griquatherium Haughton, 1922. Pleist.; Af. 

Giraffidae incertae sedis: 

\Libytherium Pomel, 1893. Plioc.; N. Af. 

Superfam. Bovoidea Simpson, 1931a, pp. 264, 284 ( = Booidea Gill, 1872, 
pp. 8, 9; Cavicornia Carus, 1875, p. 148). 

Fam. Antilocapridae Gray, 1866c, p. 326. [Including fMerycodontidae 
Matthew, 1904, pp. 102,103.] M. Mioc.-R.; N.A. 
fSubfam. Merycodontinae Matthew, 1909b, pp. 114, 115 (=fCo- 
sorycinae Cope, 1887b, p. 396). [Including fRamocero- 
tinae Frick, 1937, p. 271.] M. Mioc.-M. Plioc.; N.A. 


1 The record of supposed occurrence in the Pleistocene of North America is not worthy of credence without 
decidedly stronger confirmation. 

* Called ^Orasius Wagner, 1861, in most of the literature, but Matthew has pointed out (as Palmer had much 
earlier, without notice being taken of the fact) that Orasius is of Oken, 1816, not Wagner, and that it is a strict 
synonym of Giraffa , not an extinct or distinct genus. Matthew, although calling the genus * l Orasius u (with quotation 
marks) said that “one might call it Bohlinia ” if f Propalaeomeryx Lydekker, 1883, proved to be different. \Propalaeo - 
meryx is virtually a nomen vanum, and the chance that it is Orasius Wagner, nec Oken, is slight in any case. The genus 
needs a name, and I follow Matthew’s suggestion. Colbert continues to use Orasius “in a provisional way”—this is 
my only difference from him in the classification of this family. 
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\Merycodus Leidy, 1854 ( = or including f Cosoryx Leidy, 1869). 
[Including (subgenera as defined) f Subcosoryx Frick, 1937; 
f Paracosoryx Frick, 1937; f Subparacosoryx Frick, 1937.] 

M. Mioc.-M. Plioc.; N.A. 

f Meryceros Frick, 1937. [Including (subgenus as defined) 
f Submeryceros Frick, 1937.] ?L. Plioc.; N.A. 
t Ramoceros Frick, 1937. [Including (subgenera as defined) 
f Paramoceros Frick, 1937; \Merriamoceros Frick, 1937.] 
U. Mioc.-L. Plioc.; N.A. 

Subfam. Antilocaprinae Brooke, 1876, p. 223. [Including jTlingocera- 
tinae Frick, 1937, pp. 469, 481; fPHocerotinae Frick, 1937, 
pp. 469, 482; jStockocerotinae Frick, 1937, pp. 469, 482.] 
L. Plioc.-R.; N.A. 

f Osbornoceros Frick, 1937. ?M. Plioc.; N.A. 
f Ilingoceros Merriam, 1909. M. Plioc.; N.A. 
f Proantilocapra Barbour and Schultz, 1934. L. Plioc.; N.A. 
j Sphenophalos Merriam, 1909 ( = or including f Plioceros Frick, 
1937). L.-U. Plioc.; N.A. 
f Texoceros Frick, 1937. M.-U. Plioc.; N.A. 

\Capromeryx Matthew, 1902. Pleist.; N.A. 
f Hexobelomeryx Furlong, 1941. [Including f Hexameryx White, 
1941. 1 ] L. Plioc.; N.A. 

\Ceratomeryx Gazin, 1935. U. Plioc.; N.A. 
f Tetrameryx Lull, 1921. [Including (subgenera as defined) 
f Hayoceros Frick, 1937; f Stockoceros Frick, 1937.] Pleist.; 

N. A. 

Antilocapra Ord, 1818 {=\Neomeryx Parks, 1925). Pleist.-R.; 
N.A. Pronghorn, prong buck, American “antelope.” 

Fam. Bovidae Gray, 1821, p. 308. [Including many supposed families. 2 ] 
L. Mioc.-R.; Eu. L. Plioc.-R.; As., Af. Pleist.-R.; N.A. 
R.; world wide in domestication. 

Subfam. Bovinae Gill, 1872, p. 8. L. Mioc.-R.; Eu. L. Plioc.-R.; As., 
Af. Pleist.-R.; N.A. R.; world wide in domestication. 
Tribe Strepsicerotini, new rank (= Strepsicerotidae Gray, 1872a, 
pp. vi, 4, 46; “Tragelaphinae Blyth” Jerdon, 1874, p. 271). 
U. Mioc.-L. Plioc.; Eu. L. Plioc.-Pleist.; As. L. Plioc.; 
N. Af. Pleist.-R.; Af. 3 

\Palaeoreas Gaudry, 1861. U. Mioc.-L. Plioc.; Eu. L. Plioc.; 
As., N. Af. 

t Prostrepsiceros Major, 1891. L. Plioc.; E. Eu., W. As. 
\Hemistrepsiceros Pilgrim and Hopwood, 1928. L. Plioc.; E. 
Eu. 

f Sivoreas Pilgrim, 1939. L. Plioc.; As. 

f Lyrocerus Teilhard de Chardin and Trassaert, 1938. M. Plioc., 
?U. Plioc.; As. 

f Sinoreas Teilhard de Chardin and Trassaert, 1938. M. Plioc.; 
As. 

1 ^Hexobelomeryx and t Hexameryx were described almost simultaneously from Mexico and Florida, respectively* 
The species are different. The genera may be, but this is not demonstrated by the published data. 

1 Virtually all the tribes listed below, and some other groups, have been granted family rank by some authors. 
It would serve no useful purpose to list these 15 or 20 names here. Recent students are almost unanimous in placing 
the whole group in one family, Bovidae. 

* The several reported American occurrences of this group have all been proved erroneous. 
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Strepsiceros Frisch, 1775. 1 [Including Tragelaphus De Blain- 
ville, 1816; Limnotragus Sclater and Thomas, 1900.] ?L. 

Plioc.; ?E. Eu. Pleist.-R.; Af. Kudu, sitatunga, harnessed 
antelope, bushbuck, nyala, etc. 

Taurotragus Wagner, 1855 ( = Oreas Desmarest, 1822, nec 
Htibner, 1806). [Including Boocercus Thomas, 1902 =Eury- 
ceros Gray, 1850, nec Eurycerus Illiger, 1807.] Pleist.-R.; 
Af. Eland, bongo. 

Tribe Boselaphini, new rank (= Boselaphinae Knottnerus-Meyer, 
1907, pp. 38, 98, 116). L. Mioc.-L. Plioc.; Eu. L. Plioc- 
R.; As. 

t Protragocerus Depdret, 1887. L.-U. Mioc.; Eu. 
t Strogulognathus Filhol, 1890. U. Mioc.; Eu. ?L. Mioc.; ?Af. 
\Eotragus Pilgrim, 1939 (= f Eocerus Schlosser, 1911, nec Sharp, 
1907). U. Mioc.; Eu. 

f Miotragocerus Stromer, 1928. U. Mioc.; Eu. 
t Tragocerus Gaudry, 1861. [Including \Graecoryx Pilgrim and 
Hopwood, 1928.] L. Plioc.; Eu. L.-M. Plioc.; As. 
f Pachyportax Pilgrim, 1937. L.-U. Plioc.; As. 
f Selenoportax Pilgrim, 1937. L.-M. Plioc.; As. 
f Strepsiportax Pilgrim, 1937. L. Plioc.; As. 
f Helicoportax Pilgrim, 1937. L. Plioc.; As. 
t Sivaceros Pilgrim, 1937. L.-M. Plioc.; As. 

\Tragoportax Pilgrim, 1937. M. Plioc.; As. 
t Perimia Pilgrim, 1939. M. Plioc.; As. 
f Ruticeros Pilgrim, 1939. M. Plioc.; As. 
f Sivaportax Pilgrim, 1939. U. Plioc.; As. 

\Duboisia Stremme, 1911. Pleist.; As. 
f Proboselaphus Matsumoto, 1915. Pleist.; As. 

Boselaphus De Blainville, 1816. Pleist.-R.; As. Nilgai. 
Tetracerus Leach, 1825. Pleist.-R.; As. Four-horned antelope 
= doda, bekra, bhokra, etc. 

Tribe Bovini, new rank ( = Bovinae sensu stricto of most authors). 

M. Plioc.-R.; As. U. Plioc.-R.; Eu. Pleist.-R.; Af., N.A. 
R.; world wide in domestication, 
t Proamphibos Pilgrim, 1939. M.-U. Plioc.; As. 
t Proleptobos Pilgrim, 1939. 2 M. Plioc.; As. 

\Leptobos Riitimeyer, 1877. U. Plioc.; Eu. Pleist.; As. 
fj Hemibos Falconer, 1865. Pleist.; As. 
fBucapra Riitimeyer, 1877. Pleist.; As. 

Bubalus Frisch, 1775, or H. Smith, 1827.* Pleist.-R.; As. 
(True) buffalo, Asiatic buffalo. 

Anoa H. Smith, 1827 ( = f Probubalus Riitimeyer, 1865). Pleist.- 
R.;As. Anoa, pygmy buffalo, tamarao. 
fPlatybos Pilgrim, 1939. Pleist.; As. 

Bos Linnaeus, 1758. [Including Poephagus Gray, 1843.] Pleist.— 

1 This name is subject to some question, but even if Frisch’s date be refused, it was correctly used by Rafinesque 
in 1815 and in either case antedates Tragelaphus and appears to be the correct name of the genus if, as I believe, 
Tragelaphus and Limnotragus are best considered as subgenera. 

* A nomen nudum since 1913, but defined in 1939. 

* Frisch’s two names Bubalis and Bubalus , published simultaneously, refer to two very different animals, the 
hartebeest and the Asiatic buffalo. Their similarity has given rise to endless confusion. They can probably be dis¬ 
carded as not binomial, but Bubalus , in any case, is validated by its correct use by H. Smith. 
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R.; Eu., As. Pleist.; Alaska. 1 R.; world wide in domestica¬ 
tion. Urus, yak, domestic cattle. 

IfParabos Barbour and Schultz, 1941. Pleist.; N.A. 

Bibos Hodgson, 1837. Pleist.-R.; As. Gaur, gayal, banteng. 
f Bulatchus Hop wood, 1936. Pleist.; Af. 

Syncerus Hodgson, 1847. R.; Af. African or Cape buffalo. 
Bison H. Smith, 1827. [Including f Simobison Hay and Cook, 
1930; f Superbison Frick, 1930; f Stelabison Figgins, 1933; 
etc.] Pleist.-R.; N.A., Eu. Pleist.; As. Bison, wisent, 
(American) “buffalo.” 

Subfam. Cephalophinae Brooke, 1876, p. 224 ( = Cephalophidae Gray, 
1872a, pp. v, 3, 21; Cephalophoridae Gray, 1871, p. 588). 
Pleist.-R.; Af. Duikers (vernacular name of all three 
genera, the species adjectivally designated). 

Tribe Cephalophini, new. Pleist.-R.; Af. 

Cephalophus H. Smith, 1827. [Including Cephalophula C. H. 

Smith, 1907.] R.;Af. Yellow-backed duiker, etc. 
Philantomba Blyth, 1840. Pleist.-R.; Af. Maxwell's duiker, 
“fulintongue,” etc. 

Sylvicapra Ogilby, 1837. Pleist.-R.; Af. Common duiker, 
duiker bok, etc. 

Subfam. Hippotraginae Brooke, 1876, p. 223 (=“HippotraginaSunde- 
vall” Retzius and Loven, 1845, p. 445). L. Plioc.; Eu. L. 
Plioc.-Pleist.; As. R.; S.W. As. Pleist.-R.; Af. 

Tribe Reduncini, new rank ( = Reduncinae Lydekker and Blain, 
1914, p. 197; “Adenotinae Blyth” Jerdon, 1874, p. 271; 
Cervicapridae Rochebrune, 1883, pp. 126,156). ?L. Plioc., 
M. Plioc.-Pleist.; As. Pleist-R.; Af. 
f Kobikeryx Pilgrim, 1939. L. or M. Plioc.; As. 
f Cambayella Pilgrim, 1939. M. Plioc.; As. 

\jffydaspicobus Pilgrim, 1939. U. Plioc.; As. 

}Vishnucobus Pilgrim, 1939. Pleist.; As. 

\lndoredunca Pilgrim, 1939. Pleist.; As. 

\Gangicobus Pilgrim, 1939. Pleist.; As. 
f Sivadenota Pilgrim, 1939. Pleist.; As. 
t Sivacobus Pilgrim, 1939. Pleist.; As. 

Kobus A. Smith, 1840 ( = Cobus Buckley, 1876). R.; Af. Water- 
buck. 

Adenota Gray, 1847. Pleist.-R.; Af. Kob, puku. 

Onotragus Gray, 1872. R.; Af. Lechwe. 

Redunca H. Smith, 1827 ( = Cervicapra De Blainville, 1816, nec 
Sparrman, 1780). R.; Af. Reedbuck=reitbok, bohor, 

nagor. 

Pelea Gray, 1841. R.; Af. Vaal, rhebok. 

Tribe Hippotragini, new rank ( = Hippotraginae sensu stricto of au¬ 
thors). L. Plioc.; Eu. L. Plioc-Pleist.; As. R.; S.W. As. 
Pleist.-R.; Af. 

f Pachytragus Schlosser, 1904. L. Plioc.; E. Eu. 
t Protoryx Major, 1891. L. Plioc.; E. Eu., As. 
f Leptotragus Bohlin, 1936. L. Plioc.; E. Eu. 


1 Bos ( Po'tphagus ), a yak, recently reported by Frick. 
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\Paraprotoryx Bohlin, 1935. L. Plioc.; As. 

\Prosinotragus Bohlin, 1935. L. Plioc.; As. 

f Sinotragus Bohlin, 1935. L. Plioc.; As. 

\Sinoryx Teilhard de Chardin and Trassaert, 1938. L. Plioc.; 
As. 

\Palaeoryx Gaudry, 1861. L. Plioc.; E. Eu., As. 

f Pseudotragus Schlosser, 1904. L. Plioc.; E. Eu. 

\ Microtragus Andree, 1926. L. Plioc.; E. Eu. 

^Olonbulukia Bohlin, 1937. L. Plioc.; As. 

t Tragoreas Schlosser, 1904. L. Plioc.; E. Eu., As. 

t Sivatragus Pilgrim, 1939. U. Plioc.-Pleist.; As. 

\Sivoryx Pilgrim, 1939. Pleist.;As. 

Hippotragus Sundevall, 1846. 1 * * Plioc.; Eu., As. Pleist.-R.; Af. 
Bluebuck, roan antelope, sable antelope. 

Oryx De Blainville, 1816. [Including Aegoryx Pocock, 1918.] 
Pleist.-R.; Af. R.; Arabia. Oryx, gemsbok, beisa. 

Addax Rafinesque, 1815. R.; N. Af., S.W. As. Addax. 

Tribe Alcelaphini, new rank (=Alcelaphidae Rochebrune, 1883, 
pp. 132,156; BubalinaeTrouessart, 1898, p. 904).* L. Plioc.; 
E. Eu. Pleist.; As. Pleist.-R.; Af. 

\Prodamaliscus Schlosser, 1904. L. Plioc.; E. Eu. 

t Damalops Pilgrim, 1939. Pleist.; As. 

Damaliscus Sclater and Thomas, 1894 ( =Damalis Gray, 1846, 
nec H. Smith, 1827). Pleist.—R.; Af. Korrigum, tiang, topi, 
bontebok, blesbok, sassaby. 

\Parmularius Hopwood, 1934. Pleist.; Af. 

Alcelapkus De Blainville, 1816 (=“ Bubalis Frisch, 1775”).* 
Pleist.-R.; Af. Hartebeest, bubal, tora. 

Beatragus Heller, 1912. Pleist.-R.; Af. Hunter’s antelope, 
herola. 

Connochaetes Lichtenstein, 1814. Pleist.-R.; Af. Gnu. 

Gorgon Gray, 1850. Pleist.-R.; Af. Brindled gnu. 

Subfam. Antilopinae Baird, 1857, p. 664 (=Antilopidae Gray, 1821, 
p. 307; Gazellinae Coues, 1889, p. 2474). 4 L. Plioc.; Eu. 
L. Plioc.-R.; As. Pleist.-R.; Af. 

Tribe Neotragini, new rank ( = Neotraginae Sclater and Thomas, 
1894, p. 2). Pleist.-R.; Af. 

\Palaeotragis cus Broom, 1934. Pleist.; Af. 

Oreotragus A. Smith, 1834. R.; Af. Klipspringer. 

Ourebia Laurillard, 1841. R.;Af. Oribi. 

Raphicerus H. Smith, 1827. R.; Af. Grysbok, steinbok. 

Nesotragus Dtiben, 1847. Pleist.-R.; Af. Zanzibar and Living¬ 
ston’s “antelopes,” suni. 

Neotragus H. Smith, 1827. [Including Hylarnus Thomas, 1906.1 
R.; Af. Royal “antelope.”* 

1 Egocerus Desmarest, 1822, nec Aegoceros Pallas, 1811. The Rules have been officially suspended in favor of 
Hippotragus. 

* Based on "Bubalis,” not Bubalus, Bubalidinae of many authors. 

* "Bubalis” may conveniently be dropped and much confusion avoided by following Lyon’s suggestion that it 
was not a binomial and not available in nomenclature as of Frisch, 1775, giving Alcelapkus priority. 

4 This K rou P 0“ the stricter sense of my Antilopini) is now usually called Gazellinae, but the name Antilopinae 
is older and is valid. 

* Nesotragus and Neotragus appear to have no good vernacular names. "Royal antelope" is ridiculous for these 
tiny creatures, the smallest living artiodactyls and not antelopes in the strictest sense. 
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Madoqua Ogilby, 1837. R.;Af. Dik-dik. 

Rhynchotragus Neumann, 1905. R.;Af. Damara dik-dik. 
Dorcatragus Noack, 1894. R.;Af. Beira. 

Tribe Antilopini, new rank ( = Antilopinae or Gazellinae, sensu 
stricto , of most authors). L. Plioc.; Eu. L. Plioc.-R.; As. 
Pleist.-R.; Af. 

f Helicotragus Palmer, 1903 ( = fj Helicoceras Weithofer, 1888, nec 
D’Orbigny, 1842; f Helicophora Weithofer, 1889, nec Gray, 
1842). L. Plioc.; E. Eu. 

t Protragelaphus Dames, 1883. L. Plioc.; E. Eu., As. 
f Gazellospira Pilgrim and Schaub, 1939. U. Plioc.; Eu. 
\Antilospira Teilhard de Chardin and Young, 1932. L.-M. 

Plioc., ?U. Plioc.; As. 

t Spirocerus Boule and Teilhard de Chardin, 1929. U. Plioc.- 
Pleist.; As. 

t Dorcadoryx Teilhard de Chardin and Trassaert, 1938. U. 
Plioc.; As. 

Antilope Pallas, 1766. U. Plioc.-R.; As. Blackbuck, (true) 1 
antelope. 

f Dorcadoxa Pilgrim, 1939. M. Plioc.; As. 

Aepyceros Sundevall, 1847. R.; Af. Pallah, pala, impala. 
Ammodorcas Thomas, 1891. R.;Af. Dibatag. 

Litocranius Kohl, 1886 { — Lithocranius Thomas, 1891). R.; Af. 
Gerenuk. 

Gazella De Blainville, 1816. 2 L. Plioc.; Eu. L. Plioc.-R.; As. 
Pleist.-R.; Af. Gazelles, mhorr, aoul, etc. (many different 
species with various local names), 
f Phenacotragus Schwarz, 1937. Pleist.; Af. 

Antidorcas Sundevall, 1847. L. Plioc.; Eu., As. R.;Af. Spring¬ 
buck. 

Procapra Hodgson, 1846. Pleist.-R.; As. Black-tailed gazelle, 
khara-sultei. 

Subfam. Caprinae Gill, 1872, p. 9 ( = Capridae Gray, 1821, p. 307; 

Ovinae Baird, 1857, pp. xxxi, 664; Ovicaprina Noack, 1887, 
p. 202; Ovicaprinae Schlosser, 1911, p. 591). 3 L. Plioc.-R.; 
Eu., As. Pleist.-R.; Af., N.A. R.; world wide in domestica¬ 
tion. 

Tribe Saigini, new rank ( = Saigadae Gray, 1872a, pp. vi, 3, 32). 
Pleist.-R.; As., Eu. Pleist.; Alaska. 

Pantholops Hodgson, 1834. Pleist.-R.; As. Chiru. 

Saiga Gray, 1843. Pleist.-R.; As., Eu. Pleist.; Alaska. Saiga. 
Tribe Rupicaprini, new rank ( = Rupicapradae Brookes, 1828, p. 63, 
fide Palmer, 1904, p. 768; Rupicaprinae Trouessart, 1905, 
p. 734). L. Plioc.-R.; As. Pleist.-R.; Eu., N.A. 

\Pachygazella Teilhard de Chardin and Young, 1932. L. Plioc.; 
As. 

i “True** by the scientific accident that Antilope has become confined to this animal. There is no etymological 
reason or historic precedent for considering the English word “antelope” as applying exclusively, particularly (or, 

indeed, at all) to the blackbuck. . 

* Gazella was previously used by Pallas, 1769, and by Lichtenstein, 1814, in conflicting senses. By suspension of 
the Rules, the International Commission has authorized its use for the present genus as of De Blainville, 1816. 

* Use of Ovicaprinae seems to be increasing recently, but it is indefensible since the name is based on both 
Ovis and Capra , not on a single generic name as is required. 



162 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


VOL. 85 


Naemorhedus H. Smith, 1827. R.; As. 1 Goral. 

Capricornis Ogilby, 1837. R.;As. Serow. 
t Neotragocerus Matthew and Cook, 1909. Pleist.; N.A. 
Oreamnos Rafinesque, 1817 ( =Aplocerus H. Smith, 1827). 

Pleist.—R.; N.A. Rocky Mountain “goat.” 
f Myotragus Bate, 1909. Pleist.; Mediterranean. 

Rupicapra Frisch, 1775 (or De Blainville, 1816). Pleist.-R.; 
Eu. R.; S.W. As. Chamois. 

Tribe Ovibovini, new rank (=Ovibovinae Gill, 1872, p. 72). L. 
Plioc., Pleist.—R.; Eu., As. Pleist.-R.; N.A. 
fCriotkerium Major, 1891. L. Plioc.; E. Eu., W. As. 
\Urmiatherium Rodler, 1888. L. Plioc.; As. 
f Tsaidamotherium Bohlin, 1935. L. Plioc.; As. 
\Parurmiatherium Sickenberg, 1935. L. Plioc.; As. 
f Plesiaddax Schlosser, 1903. L. Plioc.; As. 
fj Boopsis Teilhard de Chardin, 1936. Pleist.; As. 

Budorcas Hodgson, 1850. Pleist.-R.; As. Takin. 

\Bootherium Leidy, 1852. Pleist.; N.A. 

\Symbos Osgood, 1905. Pleist.; N.A. 

f Euceratherium Furlong and Sinclair, 1904. [Including f Prepto- 
ceras Furlong, 1905; \Aftonius Hay, 1913.] Pleist.; N.A. 
Ovibos De Blainville, 1816. Pleist.-R.; Eu., As., N.A. Muskox. 
Tribe Caprini, new rank ( = Caprinae sensu stricto of authors). L. 
Plioc., R.; Eu. L. Plioc.-R.; As. Pleist.-R.; Af., N.A. 

R. ; world wide in domestication. 

f Oioceros Gaillard, 1902. L. Plioc.; Eu., As. 

\Tossunnoria Bohlin, 1937. L. Plioc.; As. 
t Sivacapra Pilgrim, 1939. Pleist.; As. 

Hemitragus Hodgson, 1841. R.; As. Tahr. 

Capra Linnaeus, 1758. [Including Aegoceros Pallas, 1811; 
Orthaegoceros Trouessart, 1905; etc.] Pleist.-R.; As. R.; 
Eu., N. Af., and world wide in domestication. Markhor, 
ibex, goat, tur, etc. 

Pseudois Hodgson, 1846. R.; As. Nahur, burrhel. 
f Pultiphagonides Hopwood, 1934. Pleist.; Af. 
t Pelorovis Reck, 1928. Pleist.; Af. 

Ammotragus Blyth, 1840. Pleist.—R.; Af. Audad, arui, “maned 
sheep.” 

Ovis Linnaeus, 1758. U. Plioc.-R.; As. Pleist.-R.; N.A. R.; 

S. Eu., N. Af., and world wide in domestication. Moufflon, 
argali, mountain sheep, sheep, etc. 

Bovidae (?) incertae sedis: 

\Propalaeoryx Stromer, 1926. L. Mioc.; Af. 
t Thaleroceros Reck, 1935. Pleist.; Af. 

\Qurliqnoria Bohlin, 1937. L. Plioc.; As. 
f Vishnumeryx Pilgrim, 1939. Pleist.; As. 
f Procobus Khomenko, 1913. L. Plioc.; E. Eu. 

1 A North American record appears to be incorrect. 
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INTRODUCTION 

The following pages may be viewed either 
as an elaborate footnote to the formal clas¬ 
sification, explaining how that classification 
was reached, or as a separate contribution re¬ 
viewing the broader features of mammalian 
history and affinities. For each order and 
many lesser groups, there is given a brief out¬ 
line of the history and present status of 
knowledge and the major steps by which the 
modern sort of classification was reached. The 
probable affinities and phytogeny of the vari¬ 
ous important lines of evolution are discussed, 
as are the relationships between these the¬ 
ories and the particular classification here 
based on them. Some of the more important 
dissenting theories, deviant classifications, 
and disputed points are mentioned, and at¬ 
tention is also drawn to some of the many 
gaps in present knowledge, especially those 
presenting research problems that could most 
profitably be attacked in the near future. 
Some of the broader or more complicated 
questions regarding nomenclature are dis¬ 
cussed, although lesser details, for instance, 
the selection of particular generic names, are 
either implicit in the formal classification or 
mentioned in footnotes to it. 

It is obviously impossible to document 
every decision involved in so complex a syn¬ 
thesis, but authority is cited for the most im¬ 
portant or most disputed points. Each section 
ends with a few citations (referring to the 
bibliography) which cannot, in any case, be 
exhaustive or anything like it but which are 
intended to assist the first steps in finding the 
special literature of the group in question. 
Sound and relatively modern general reviews 
of the group are cited, if any are available, 
and in most cases also a few recent papers 
that have modified knowledge of the group 
but the data of which have not yet been in¬ 
corporated in the more general studies. 

MAMMALIA 

Recognition of the Class and its 
Basic Subdivision 

The recognition of the viviparous quadru¬ 
peds as constituting a natural group, in some 


sense, is extremely ancient and doubtless ex¬ 
isted vaguely in the mind of prehistoric man. 
Certainly it was evident to the more learned 
ancients, but it cannot fairly be claimed that 
even Aristotle had an idea of this class much 
more sophisticated than this obvious delim¬ 
itation. The scholars of the Middle Ages 
made real but slow progress in taxonomy and 
had the idea of making a hierarchic system, so 
vaguely adumbrated by classical authors that 
they can hardly be credited with it. A good 
landmark for the scientific discovery of the 
Class Mammalia, as opposed to its intuitive 
perception, is the reference to this group of 
the bats, rather than placing them with birds, 
and, especially, of the whales, rather than 
placing them with fishes. This was earlier 
foreshadowed, as such discoveries commonly 
are, but it can best be dated from John Ray's 
great work of 1693, a remarkable production 
that was in some respects as progressive as 
any of the taxonomy of the following century. 
Ray had a division of animals with blood, 
breathing by lungs, with two ventricles in 
the heart, and viviparous, which is a thor¬ 
oughly scientific and exact definition of mam¬ 
mals, including bats and whales and exclud¬ 
ing all other quadrupeds and all other vivip¬ 
arous animals. 1 This is a far better definition 
than that of Linnaeus in earlier editions of his 
“Systema naturae,*' where he defined the 
mammals (not under that name) as animals 
with hairy bodies, four feet, with viviparous 
and milk-giving females (sixth edition), a 
definition that is exclusive (includes no non- 
mammals) but not inclusive (excludes many 
mammals). Finally in his tenth edition, Lin¬ 
naeus returned to the concept and essentially 
to the definition of Ray and coined the word 
“Mammalia." Thus in 1758, the date now 
taken as the zero point of zoologic nomencla¬ 
ture, the name and contents of this class 
were established just as we have them now 
except, of course, for the forms discovered 
since then. 

Ray subdivided the mammals into aquatic 
or cetacean and terrestrial or quadruped, in- 

1 Of course it is no detraction that oviparous mam¬ 
mals do exist, since these were undiscovered in Ray’s 
day. 
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eluding the sea cows with the latter. Linnaeus The propriety of these divisions has not 


initiated a more complex superordinal ar¬ 
rangement in his twelfth edition (1766) by 
dividing mammals into Unguiculata, Ungu- 
lata, and Mutica, the latter group with the 
one order Cete (=Cetacea). The same or 
closely analogous groupings run through 
many subsequent classifications down to our 
own day (within the Placentalia). Lacepede 
(1799) is an instructive example, with the 
following superordinal divisions (here trans¬ 
lated from the French vernacular): 

Four-handed animals (pri¬ 
mates) 

“Pedimanes” (marsupials 
and the aye-aye) 
Plantigrades (plantigrade 
carnivores and insecti- 
vores) 

Digitigrades (other carni- 
True vores, rodents, eden- 

quadrupeds tates, and monotremes) 
Pachyderms (elephant, 
rhinoceros, and non¬ 

ruminant artiodactyls) 
Two-hoofed mammals 
Mammals (“bisulcates”) or rumi¬ 

nants (ruminants) 
One-hoofed mammals 
(“solipedes”) (horse) 
Winged mammals (Bats and colugos) 
Marine mammals (Seals, walrus, sea- 
cows, and ceta¬ 
ceans) 

These early workers were unaware of the 
great gulf between the reproductive and 
other systems of the monotremes (discovered 
about 1790), the marsupials (opossums dis¬ 
covered in the sixteenth century and the 
Australasian forms about 1760), and the 
placentals (the only mammals really well- 
known until the nineteenth century), and 
thus the basis for primary subdivision of the 
Mammalia was unlike that now universally 
accepted. It was De Blainville (in 1816) who 
first made subclasses on this basis, the mono- 
delphs, our Placentalia, and the didelphs, our 
Marsupialia and Monotremata. Later (1834) 
De Blainville made three subclasses, restrict¬ 
ing the designation “didelphs” to the mar¬ 
supials and calling the monotremes “ornitho- 
delphs” (i.e., “Les ornithodelphes” in French 
vernacular). 


since been seriously questioned, but their 
relative ranks have. Thus Gill, in his epochal 
work of 1872, made a division, Prototheria, 
for the Ornithodelphia, and another, Eu- 
theria, for the Placentalia or Monodelphia 
and the Didelphia, a dual primary sub¬ 
division like that of De Blainville in 1816 but 
with the marsupials associated with the 
placentals rather than with the monotremes. 
Huxley later (1880) supplemented this ter¬ 
minology by adding “Hypotheria” jand “Me- 
tatheria.” Many subsequent students have 
overlooked the fact that Huxley’s words in 
“-theria” were not really taxonomic names 
but merely theoretical terms designating 
stages of evolution. Thus “Hypotheria” 
designated an unknown, hypothetical, first 
stage of mammalian evolution, and the later 
stages were designated successively “Proto¬ 
theria,” “Metatheria,” and “Eutheria.” Ac¬ 
cording to Huxley the primates of today, for 
example, are eutherian but were derived from 
metatherian primates (not from marsupials), 
these in turn from prototherian primates 
(not from monotremes), and these, finally, 
from hypotherian primates. The marsupials 
happen to be still metatherian, but there is 
no monophyletic subclass Metatheria, and 
the monotremes are prototherian, but there 
is no monophyletic subclass Prototheria. 

Despite Huxley’s decidedly different usage, 
his terms were confused with Gill’s, and the 
names Eutheria, Metatheria, and Proto¬ 
theria are now almost invariably used for 
taxonomic, phyletic divisions to include the 
Placentalia (not also Marsupialia as in Gill’s 
original usage), Marsupialia, and Monotre¬ 
mata, respectively. Although these terms 
have poor authority in the light of original 
definitions, they are so widely accepted and 
so generally understood in these senses that 
it would be puristic to reject them or to at¬ 
tempt to maintain their forgotten original 
significations. They are used in the present 
classification in the way usual in other recent 
work. 

Later research on living and fossil mam¬ 
mals seems to me to support Gill’s view that 
the marsupials are more closely related to the 
placentals than to the monotremes. If this is 
true, the Prototheria, comprising the mono- 
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tremes, are, indeed, a quite separate major 
division of the Mammalia, while the Meta- 
theria and Eutheria of recent work (i.e., the 
Eutheria of Gill) form another. Since revival 
of Eutheria in this sense rather than for the 
placentals alone would give rise to endless 
confusion (besides demanding another simi¬ 
lar name for the Eutheria in the stricter 
sense), another name is necessary for this 
group, and Theria is available, appropriate, 
and clear. 

It has been commonly supposed that the 
Eutheria were derived from the Metatheria 
not in Huxley's sense, explained above, but 
in a true phyletic sense, that is, that the 
placentals were derived from marsupials 
naturally allied to those now living. This 
view has become untenable in the light of re¬ 
cent research and is being abandoned. 

It is true that the marsupials retain certain 
primitive characters lost in most or all pla¬ 
centals, and they are also, as a group, less 
progressive, potent, or varied than the pla¬ 
centals and have never achieved the extremes 
of divergence and of specialization seen in 
the latter. It is, however, also true that the 
less progressive placentals retain other primi¬ 
tive characters lost in marsupials and that 
the characters by which the marsupials are 
recognized and defined, those that make 
them marsupials from a taxonomic point of 
view, are in greater part specializations 
within that group and not characters that oc¬ 
curred in the common marsupial-placental 
ancestry and were later lost in placentals. 

Although they are too poorly known for 
certainty, there is good evidence that some 
of the very primitive and ancient Jurassic 
mammals, the fPantotheria, are an offshoot 
of, and nearly represent, the common pla¬ 
cental-marsupial ancestry before it had split 
up into the Metatheria and Eutheria properly 
definable as such (Simpson, 1928a, 1929a). If 
this is true, these mammals were also Theria 
but were not Metatheria or Eutheria. 

These are the conceptions formalized by 
recognizing a Subclass Theria with three 
secondary divisions, fPantotheria, Meta¬ 
theria, and Eutheria. 

There is one great division of fossil mam¬ 
mals that will not enter into either the Pro- 
totheria or the Eutheria, although these 


animals, the fmultituberculates, have been 
referred to both on evidence now unaccept¬ 
able. Everything now points to their having 
been distinct from all other mammals since 
the very beginnings of the Mammalia, and 
if this is true they can hardly be classified 
except as another subclass, a conclusion that 
I have supported and documented in detail 
elsewhere (see references under jMultitu- 
berculata). The name fAllotheria is available 
for this subclass. 

The underlying considerations and con¬ 
crete evidence have been presented here only 
in the barest possible outline, but they seem 
to support the following as the most con¬ 
venient and most natural primary arrange¬ 
ment of the mammals: 

Class Mammalia 

Subclass Prototheria (monotremes) 

fSubcIass Allotheria (fmultituberculates) 

Subclass Theria 

f Infraclass Pan to theria (fpantotheres and 
fsymmetrodonts) 

Infraclass Metatheria (marsupials) 

Infraclass Eutheria (placentals, many orders) 

As far as present knowledge shows, the 
three subclasses have been separate since the 
beginning of the Class Mammalia, and there 
is no dear evidence of special relationship be¬ 
tween any two of these subclasses exclusive 
of the third. The fpantotherian differentia¬ 
tion of the Theria occurred very early, in 
the Jurassic. The subsequent bifurcation of 
this general stock into Metatheria and Eu¬ 
theria was less ancient, but also very early 
with respect to the more familiar Tertiary 
mammals. It was definitely established well 
before the end of the Cretaceous. 

Literature on Mammals 

Some of the books and papers of im¬ 
portance for particular groups of mammals 
are cited in the following discussions of orders 
and lesser groups. Here some mention will be 
made of books that cover all or a consider¬ 
able variety of mammals. Citation of these 
will not be constantly repeated in dealing 
with the separate groups of mammals, and 
it will be taken as understood that in each 
case the student should refer first to such of 
these general works as are of appropriate 
scope to include the group in question. 
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History: Gregory, 1910, has given an in¬ 
valuable summary of the development of the 
classification of mammals from Aristotle to 
Weber. This book should be closely studied 
by every taxonomist. It has been constantly 
used in preparing the brief historical com¬ 
ments included in the following pages, and 
I am greatly indebted to it, although most of 
the early publications that it discusses have 
also been directly consulted. The following 
very summary list includes works that have 
particularly influenced the development of 
the modern systems of mammalian classifica¬ 
tion as a whole. Reading them in sequence 
gives a fairly adequate conception of the his¬ 
tory of this part of taxonomy. These works 
are, of course, 4 ‘out of date” now, but it must 
be emphasized that they are not simply 
quaint relics for the delectation of biblio¬ 
philes. Many of them have enduring value 
and can be read with real profit and instruc¬ 
tion by mammalogists today. Linnaeus, 1758; 
Brisson, 1762; Blumenbach, 1779; Vicq 
d’Azyr, 1792; Cuvier, 1798; Lacepede, 1799; 
Cuvier, 1800; Illiger, 1811; De Blainville, 
1816; Gray, 1825; Bonaparte, 1831; De 
Blainville, 1834; Bonaparte, 1838; Giebel, 
1855; Milne Edwards, 1868-1874; Owen, 
1868; Huxley, 1869; Gill, 1872; Huxley, 1880; 
Flower, 1883; Cope, 1889c; Flower and 
Lydekker, 1891; Haeckel, 1895; Weber, 1904. 

Modern Works on Mammals in Gen¬ 
eral: Although now entirely inadequate for 
fossil mammals and outmoded in details of 
classification, Flower and Lydekker, 1891, 
and Beddard, 1902, remain probably the best 
semi-popular discussions in English of living 
mammals. A briefer but sound and up-to-date 
discussion of similar character is included in 
Parker, Haswell, and Forster Cooper, 1940. 
More popular discussions, like that included 
in Hegner, 1935, are less useful to the student 
serious enough to use the present classifica¬ 
tion. The four volumes of the “big Brehm,” 
Brehm, Heck, and Hilzheimer, 1912-1916, 
are perhaps the best single source of informa¬ 
tion on habits, pictures of living animals, etc. 
Among more strictly technical works, Weber, 
1927-1928, stands supreme and is indis¬ 
pensable for any serious mammalogist, de¬ 
spite the fact that the style is occasionally 
difficult for non-German-speaking students 
and that the treatment of fossils is some¬ 


what erratic. An excellent little book in 
Spanish, which has been undeservedly ne¬ 
glected, is Cabrera, 1922. Winge, 1923-1924, 
has had the odd fate of becoming rather a 
famous work, although only a handful of 
students outside Denmark have ever read it. 
It is an eccentric production and much of it 
dates from about 30 years before the book’s 
publication, but it is provocative and stimu¬ 
lating and it has had considerable indirect 
influence on mammalian taxonomy. An 
English translation has recently been com¬ 
pleted, but only the first part has been 
printed and this is not yet generally available. 
Besides the historical summary, Gregory, 
1910, gives an excellent discussion of mam¬ 
malian ordinal relationships. 

Romer, 1933, has a short, competent re¬ 
sume of fossil mammals, and these are 
treated in greater detail, but with antiquated 
taxonomy, in Schlosser, 1923. There is a re¬ 
vised English translation of an earlier edition 
of this work, Zittel, Eastman, and Wood¬ 
ward, 1932. Osborn, 1910, gave a classifica¬ 
tion of mammals, recent and fossil, that was 
the best that had then ever appeared and is 
still usable, and this book also includes an 
account of mammalian evolution and migra¬ 
tion in the Northern Hemisphere. Matthew, 
1928, summarizes much of mammalian phy- 
logeny. Although confined to the Western 
Hemisphere, Scott, 1937a, is one of the best 
and most interesting treatments of fossil 
mammals ever written. 

Regional Faunas: There are innumerable 
check lists and descriptions of the living 
mammals of particular regions, and only a 
few of those of broadest scope can be cited 
here. For North America the standard check 
list is Miller, 1924, and the best systematic 
discussion and illustration is Anthony, 1928. 
Good popular treatments are, for instance, 
those of Anthony, 1917b, and Seton, 1925- 
1928 (game animals, but the term is inter¬ 
preted as broadly as possible). A fine sum¬ 
mary of the very extensive ecological, physi¬ 
ological, and economic literature, not other¬ 
wise mentioned in the present taxonomic 
paper, is given by Hamilton, 1939. 

For South American living mammals there 
is now the handsome, competent, and in¬ 
clusive volume by Cabrera and Yepes, 
1940. 
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The standard treatment of European mam¬ 
mals (outside Russia) is the technical cata¬ 
logue by Miller, 1912. No subsequent general 
revision, as distinct from local lists and popu¬ 
lar discussions, seems to be available. 

There are excellent works in Russian on the 
mammals of European Russia and of north¬ 
ern and central Asia, but it would serve no 
useful purpose to cite these here; Russian 
students know them, and others cannot read 
them. I do not know of any work on the 
mammals of Asia as a whole. Allen, 1938, 
1940, fully covers the Chinese and Mongolian 
faunas, and all the mammals of India, Cey¬ 
lon, and Burma are included in Blanford, 
1888, 1891, Osman Hill, 1939, and Pocock, 
1939,1941. 

Allen, 1939a, has provided a check list of 
African mammals. There seems to be no de¬ 
scriptive work on the mammals of the whole 
continent, but it is well covered by more 
local treatments, for instance, Monard, 1935, 
and Hill and Carter, 1941, for Angola; 
Bigourdan and Prunier, 1937, for West 
Africa; Shortridge, 1934, for South West 
Africa; etc. 

The basic check list for Australia is that of 
Iredale and Troughton, 1934. There have 
been many summaries and descriptions of all 
or parts of the peculiar Australian mam¬ 
malian fauna. Gould’s great classic, 1863, 
can never lose its value, and among successive 
contributions (of varying quality) may be 
mentioned Ogilby, 1892; Lydekker, 1894a; 
Lucas and Le Souef, 1909; Wood Jones, 1923- 
1926; Le Souef, Burrell, and Troughton, 
192 6 . 

Faunal lists, emendations and additions, 
and references to other current literature 
appear regularly in the pages of the special 
mammalogical journals, among which the 
Journal of Mammalogy is outstanding. 

Revisions of the fossil faunas of particular 
ages and regions are also numerous, for in¬ 
stance, Matthew, 1937, on the Paleocene of 
New Mexico, Stehlin, 1903-1906, on the 
Eocene of Europe, Scott, Jepsen, and Wood, 
1936-1941, on the Oligocene of South Da¬ 
kota, and Colbert, 1935c, on the later Ter¬ 
tiary and Pleistocene of northern India. 
Other such revisions are cited in connection 
with the orders for which they are particu¬ 
larly important. 


Bibliographies, Catalogues, and No- 
menclators: Trouessart, 1897-1905, pro¬ 
duced a nearly complete catalogue of all 
mammals, living and fossil, known at that 
time. Since then the number of known forms 
has increased so enormously that no one has 
attempted, and it is unlikely that anyone 
will again attempt, to compile so all-em¬ 
bracing a catalogue. A nomenclator of all 
animal genera and species down to 1850 
has been completed, Sherbom, 1902-1933. 
For genera and subgenera, a nomenclator is 
now available for all names published through 
1935, Neave, 1939-1940, which supersedes 
various earlier works of the same kind. 1 
Current nomenclature is listed and indexed 
(yearly and in periodic cumulative indexes) 
in the “Zoological record,” the long sequence 
of which also provides an absolutely indis¬ 
pensable systematic bibliography of all im¬ 
portant literature on mammals. Biological 
Abstracts gives excellent summaries of much 
of the current literature. 

North American fossil vertebrates known 
before about 1900 were catalogued, and the 
literature on them was listed, by Hay, 1902, 
and this was brought down to about 1928 in 
a later compilation. Hay, 1929-1930. There 
has been no such bibliography and catalogue 
for fossil mammals outside North America 
since Trouessart, but one covering the period 
1928-1933, by Camp and VanderHoof, 1940, 
and one covering the period 1934-1938, by 
Camp, Taylor, and Welles, 1942, have been 
published, and it is planned to continue it 
indefinitely under Camp. This work includes 
all the fossil vertebrates of the world. A simi¬ 
lar work for those outside North America 
prior to 1928, complementing Hay, is now 
being compiled under the direction of A. S. 
Romer. These various projects will provide 
a complete bibliography and index of all 
known fossil mammals. 

Finally Palmer’s “Index,” 1904, has long 
been the inseparable companion of mam¬ 
malian taxonomists. It lists all proposed 
genera of mammals, fossil and recent, with 
references to places of publication, designa- 

x And also the similar German nomenclator by 
Schulze, Kukenthal, Heider, and Kuhlgatz (usually 
cited as Heider), 1926-1935, which is, as far as I know, 
incomplete, having taken the alphabetic sequence only 
through P. 
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tions of type species and localities, deriva¬ 
tions of names, and other information. A n$w 
edition or supplement to this wonderful work, 
bringing it down to date, is in press at the 
United States National Museum, but had not 
yet appeared when the present classification 
went to press. 

MONOTREMATA 

The classification of the monotremes is 
that now almost universal and requires little 
special comment. Their combination of ex¬ 
treme specialization in habitus characters 
with the retention of some very primitive 
and even reptilian heritage characters makes 
the monotremes entirely isolated among re¬ 
cent mammals. The known fossils are of 
Pleistocene age and do not differ essentially 
from the recent forms. Reports of older 
fossil monotremes outside of Australia have 
all proved to be incorrect. There now appear 
to be only two reasonable theories of mono- 
treme relationships: that they have evolved 
independently and in isolation from a very 
early period of mammalian history, perhaps 
even from the reptilian ancestry, and that 
they were derived from very early marsupials 
and owe their peculiar nature to divergent 
specialization, retention of ancient marsupial 
characters, some degeneration, and perhaps 
also reversion. There is much to be said for 
the latter view, but the former seems more 
probable, is more commonly held, and is re¬ 
flected in this and in almost all other classi¬ 
fications of mammals. 

The ordinal name Monotremata is pre¬ 
ferred to the prior Ornithodelphia because 
it is in much more common use, both in this 
form and as the vernacular “monotremes,” 
and also because the terms Didelphia and 
Monodelphia, coordinate with Ornithodel¬ 
phia, have also fallen into disuse. 

The literature on the monotremes is enor¬ 
mous, and few mammals have been so care¬ 
fully investigated. Most of these studies, 
however, have little bearing on the relation¬ 
ships of the monotremes beyond the now 
rather obvious facts that they are mammals, 
are a natural unit, and are greatly different 
from all other mammals. Discussions of 
mooted relationships to the fMultituber- 
culata and to \Desmo stylus are cited else¬ 
where. Watson, 1915, and Simpson, 1929c, 


discuss two of the most important lines of 
evidence on monotreme affinities, skull and 
teeth. Many of the works cited under Mar- 
supialia also include the Monotremata. 

fMULTITUBERCULATA 

The fmultituberculates are among the old¬ 
est known mammals and also cover a larger 
span than is known for any other order. This 
great span is, however, one in which mam¬ 
malian fossils are scanty and this great order 
is not well known. The skeleton as a whole is 
not known in any fmultituberculate, al¬ 
though a few limb elements of two or three 
genera have been identified. Considerable 
parts of the skull are known only in f Djadoch- 
tatherium , f Taeniolabis, \Ptilodus, and one 
other genus (material undescribed when this 
was written). 

The fmultituberculates were long con¬ 
sidered ancestral monotremes or marsupials, 
but reweighing of the evidence strongly op¬ 
poses either view. The fmultituberculate 
structure was so radically distinctive through¬ 
out their history that it seems hardly possible 
that they are related to other mammals ex¬ 
cept by a common origin at, or even before, 
the appearance of the class as such, a con¬ 
clusion that necessitates placing them in a 
separate subclass as well as order. 

The fMultituberculata were formerly di¬ 
vided into two subclasses, the fTritylodon- 
toidea, best known by f Tritylodon and 
f Bienotherium, and the fPlagiaulacoidea, in¬ 
cluding all the fmultituberculates of the 
present classification. After this manuscript 
was complete, the paper inserted in the bibli¬ 
ography as Watson, 1942, was received. In 
this study Watson reviews \Bienotherium on 
the basis of Young's preliminary paper 
(Young, 1940) and concludes that it and, 
therefore, also the manifestly closely related 
f Tritylodon are reptiles. The question is not 
so basic as it may seem, because at this point 
there is an almost perfect transition from 
reptiles to mammals, and whether f Bieno- 
therium should be considered the most mam¬ 
malian known among reptiles or the most 
reptilian known among mammals is to some 
extent arbitrary. 

The possibilities stressed by Watson give 
further emphasis to two conclusions previ- 
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ously reached (e.g., Simpson, 1928a) and as 
yet somewhat imperfectly represented in the 
classification: first, that the fTritylodont- 
oidea and f Plagiaulacoidea may really have 
very little or virtually nothing to do with 
each other, and, second, that the fMulti- 
tuberculata of earlier taxonomy probably 
represent one or more lines derived from the 
Reptilia independently of other known mam¬ 
mals, but nevertheless derived from the same 
limited reptilian stock. Although definite 
confirmation of Watson’s views is still lack¬ 
ing, the omission of the fTritylodontoidea 
from the Mammalia is tentatively accepted. 

In this order convenience and common 
sense have dictated rejection of priority in 
some family names. The fPlagiaulacidae and 
fPtilodontidae are based on lower jaws, 
primarily, and both families were early given 
other names based on upper jaws of the same 
or closely allied forms, fBolodontidae and 
fChirogidae, respectively, before this rela¬ 
tionship was discovered. The name fPtilo- 
dontidae is antedated by numerous family 
names based on genera now placed in the 
same family, but in every case the genera 
used as types for the older names are either 
invalid or of very doubtful structure and 
relationships. 

Virtually everything that is known about 
these ancient and strange mammals is sum¬ 
marized in the following studies: Granger and 
Simpson, 1929; Jepsen, 1940; Simpson, 
1928a, 1929a, 1935c, 1937a, c; Young, 1940. 

tMICROCLEPTI DAE 

This family, known only from a few, tiny, 
isolated teeth found in England and Ger¬ 
many, has usually been referred to the 
f Multituberculata. There is not the slightest 
valid evidence for such allocation, which is 
merely a guess rather opposed than favored 
by the probabilities. The f microcleptids may 
have been mammals, since their teeth do have 
divided roots, but in reality their closer af¬ 
finities are wholly unknown and are beyond 
reasonable conjecture at present. In fact the 
only definite resemblance that their teeth 
show is to certain specialized living bats, and 
it is completely incredible that this is an in¬ 
dication of relationship. Most of the known 
specimens are described in Simpson, 1928a, e. 


fTRICONODONTA 

Knowledge of these small Jurassic mam¬ 
mals (with one dubious Triassic possible 
ally) is almost confined to teeth and jaws. 
Something is known of the skull and brain, 
but these show only that ftriconodonts are 
exceedingly primitive mammals, as would be 
expected, and do not show special affinities. 
Some resemblances have been noted to the 
fMultituberculata on one hand and the 
fSymmetrodonta, on the other, but these 
resemblances are very superficial, differences 
are radical, and supposed intermediate types 
do not, in fact, occur. The ftriconodonts have 
a dental pattern that was already clearly 
developed among mammal-like reptiles, and 
at present I suspect that they are simply an 
offshoot of such reptiles, acquiring mam¬ 
malian diagnostic features by parallel evolu¬ 
tion and not really related to other mammals 
except through the pre-mammalian ancestry. 
If this is true, they should perhaps be placed 
as a separate subclass of mammals, but they 
are much too poorly known and too unim¬ 
portant for mammalian history as a whole to 
warrant taking such a step at present. 

The known ftriconodonts are all described, 
and the previous literature is cited in Simp¬ 
son, 1928a, 1929a. The one important later 
discovery is that of a possible f triconodont, 
\Eozostrodon , in the Triassic, Parrington, 
1941. 

fPANTOTHERIA 

These are the only Jurassic mammals that 
show real and unmistakable signs of affinity 
with the later marsupials and placentals. 
They were formerly believed to be marsu¬ 
pials, but this was an a priori judgment based 
on the ill-founded belief that marsupials 
must of necessity have preceded placentals. 
In fact fpantothere morphology does not 
warrant considering fpantotheres either mar¬ 
supial or placental, and it is more likely that 
they are a group of more or less aberrant off¬ 
shoots of the common ancestry of both 
marsupials and placentals before the latter 
groups arose or were definable as such. Mam¬ 
mals are almost completely unknown in the 
early and middle Cretaceous, and this enor¬ 
mous gap prevents any actual tracing of 
fpantotheres into later groups. Despite a 
general resemblance, the dental differences in 
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detail are great, and various attempts to 
homologize molar cusps or to specify closer 
affinities are so contradictory and hypotheti¬ 
cal as to provide no worth while data for 
taxonomy. 

f Amphitherium may be an almost com¬ 
pletely generalized structural ancestor for all 
the Theria, but its upper teeth are unknown 
and these are most distinctive and difficult to 
homologize among other fpantotheres. f Pau- 
rodonts and fdryolestids represent two 
varied, slightly divergent groups. The fdoco- 
donts are more distinctive, to the point that 
some students think their dental patterns are 
not at all homologous with those of other 
fpantotheres and that they should be placed 
elsewhere. This is possible, but I believe that 
they are simply specialized fpantotheres and 
could have arisen from forms fairly similar to 
the fdryolestids. 

The use of the same word, fPantotheria, 
both for an infraclass and for an order is 
unfortunate, and such homonyms are avoided 
elsewhere in this classification, but in this 
case no other course seems acceptable at 
present. Marsh defined fPantotheria as an 
order, and for this and other reasons (de¬ 
tailed in Simpson, 1928a) its use for this order 
is almost demanded. It is, however, proper in 
form and meaning for the larger group, here 
defined as an infraclass, containing that 
order. No other name for the infraclass could 
be so appropriate, and it would be unfortu¬ 
nate to propose a wholly new and necessarily 
less appropriate name for what is, after all, 
a strictly provisional and quite possibly tem¬ 
porary arrangement. 

The only new fpantothere described since 
my memoirs reviewing them all, Simpson, 
1928a, 1929a, is f Araeodon, see Simpson, 
1937b. 

f SYM METRODONTA 

These mammals were formerly confused 
with ftriconodonts, on one hand, and fpan¬ 
totheres, sensu stricto, on the other. As now 
known, they are certainly sharply distin¬ 
guished from either in the morphology of 
jaws and teeth. They are very inadequately 
known. Their association with true fpanto- 
theres in an infraclass fPantotheria is rather 
hypothetical, but there is some evidence for 
it, and the arrangement is convenient in the 


absence of better indications. The known 
forms are all described in Simpson, 1928a, 
1929a. 

MARSUPIALIA 

Linnaeus placed his one marsupial genus 
Didelphis in the extraordinarily heterogene¬ 
ous Order Bestiae. Inevitably misled by the 
convergence of marsupials to different pla- 
centals, the eighteenth century naturalists 
did not recognize the unity of the Marsu- 
pialia, but that was noted by De Blainville 
who in 1816 united them as “didelphes nor- 
maux.” There has since been no doubt as to 
the validity of the order or as to its contents 
among recent forms. The Australian fossils, 
of late date and manifestly allied to living 
groups, have given rise to no special taxo¬ 
nomic problems. The Mesozoic ftricono- 
donts, fsymmetrodonts, fpantotheres, and 
fmultituberculates have been considered 
marsupials at various times, but it now 
seems to be generally agreed that they should 
be placed in distinct orders, at least. Curi¬ 
ously enough, the Mesozoic forms that really 
are marsupials, late Cretaceous didelphids, 
were long excluded from the Marsupialia. 
Better specimens and more detailed study 
leave no doubt that they are correctly placed 
here. The South American marsupial carni¬ 
vores, fborhyaenids, were not generally ac¬ 
cepted as truly marsupial until Sinclair's 
work on them (1901), but their ordinal af¬ 
finities are now so completely established 
that no alternative need be discussed. Various 
fossils incorrectly supposed to be marsupials 
have been described from North America, 
Africa, etc., but these, too, require no discus¬ 
sion now as their placental affinities are well 
established at present. 

There are, indeed, only two important 
genera of possible but dubious marsupial af¬ 
finities. f Necrolestes from the Miocene of 
South America is generally believed to be an 
insectivore, and is so classified in the present 
arrangement, but may be marsupial, f Argy- 
rolagus from the Pliocene of South America 
is an extraordinary, rather rodent-like animal 
so unlike all others known, and itself so im¬ 
perfectly known, that its affinities are almost 
beyond conjecture. Conjectures have never¬ 
theless been made, and Kraglievich and 
Rusconi both think it a “diprotodont” mar- 
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supial, which is conceivable but is not to be 
taken as fact or even as established theory. 

Although the boundaries of the order are 
thus well established, the same cannot be said 
for its subdivision. As is generally recognized 
and as I have sufficiently pointed out else¬ 
where (e.g., Simpson, 1930), there are six 
marsupial groups, each of which is, beyond 
serious doubt, a natural unit. The groups are 
here called Didelphoidea, fBorhyaenoidea, 
Dasyuroidea, Perameloidea, Caenolestoidea, 
and Phalangeroidea. Many attempts have 
been made to unite these basic groups, under 
these or other names, into higher categories 
of about subordinal rank. The best known 
and most frequently adopted system is di¬ 
vision into Polyprotodontia and Diproto- 
dontia, following the characters of the incisor 
teeth, see, e.g., Gregory, 1910. An old alterna¬ 
tive is to classify them according to whether 
the second and third toes of the hind foot 
are or are not united, giving such suborders 
as Didactyla and Syndactyla, see, e.g., Wood 
Jones, 1923-1925. The arrangements are as 
follows: 

Incisors 


Polyprotodontia- 
Diprotodontia - 


Didelphoidea 

fBorhyaenoidea 

Dasyuroidea 

Perameloidea 

Caenolestoidea 

Phalangeroidea 


Didactyla 


Syndactyla 


Toes 

Didelphoidea 
fBorhyaenoidea 
Dasyuroidea 
Caenolestoidea 
j Perameloidea 
\ Phalangeroidea 


As might be expected of classifications 
based essentially on single characters, these 
are contradictory and unsatisfactory. The 
Caenolestoidea and Perameloidea are anom¬ 
alous in any arrangement of this kind, and 
if they are, in turn, elevated to separate 
subordinal rank the advantage of simplicity, 
the primary aim of this attempt to define 
suborders, is lost. Structurally it would be 
justifiable to combine the Didelphoidea, 
fBorhyaenoidea, and Dasyuroidea into one 
higher group, as these are nearly intergrading 
morphological complexes. The other three 
basic groups do not even remotely inter¬ 


grade, and there really is no proper basis for 
uniting any two of them on the subordinal 
level. 

The recorded history of marsupials is very 
defective because of the almost complete ig¬ 
norance of Tertiary Australian forms. Never¬ 
theless the rather good American documenta¬ 
tion and comparative anatomical studies 
strongly suggest (a) that the Didelphoidea 
are the primitive marsupial stock, with 
several persisting lines, (b) that the five other 
groups arose from the earliest didelphoids, 
(c) that if any two of them had a common 
post-didelphoid ancestry this is now so re¬ 
mote and was so short-lived that all five ap¬ 
pear to have arisen independently, and (d) 
that all five arose at about the same early 
time, probably late Cretaceous or earliest 
Tertiary at latest, and have since been en¬ 
tirely separate phylogenetically. 

If this reconstruction of the phylogeny is 
correct, the best systematic expression of it 
is, I think, to retain the six coordinate 
groups, which I call superfamilies, and not to 
unite them further into suborders. This at 
least is more conservative than following any 
one disputed and ill-supported hypothesis. 

Sinclair, 1901, and numerous others have 
claimed that the South American predaceous 
marsupials, fBorhyaenidae, belong in the 
otherwise Australian family Dasyuridae or 
Thylacinidae. Broader knowledge of the 
South American fossils, especially the earlier 
forms, has tended to oppose this idea which 
is being greatly modified or abandoned by 
those competent to judge. Wood, for instance, 
was formerly one of the strongest adherents 
to the union of the two geographic groups 
(Wood, 1924) but now opposes this view 
(pers. com.). I have recently reviewed the 
evidence and presented the case for making 
fBorhyaenoidea coordinate with Dasyuroidea 
(Simpson, 1941a). 

A similar but admittedly more distant 
union of the Caenolestoidea with the Perame¬ 
loidea, Phalangeroidea, or both has been 
claimed, see Osgood, 1921. This view, how¬ 
ever, does not fully meet or explain earlier 
evidence, as in Dederer, 1909, Gregory, 1910, 
for “polyprotodont” affinities of the caeno- 
lestoids, and it leans rather heavily on sup¬ 
posed evidence now known to be decidedly 
incorrect, for instance, the supposed perame- 
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loid affinities of f Myrmecoboides, which 
turns out to be a placental with no bearing 
whatever on this problem. The whole ques¬ 
tion needs review in the light of increased 
knowledge of both fossil and living forms, but 
it seems fair to say that previous available 
evidence, frankly inconclusive, is at least as 
consistent with independent derivation of 
caenolestoids from didelphoids as with their 
special alliance with any Australian group. 

In older classifications the fPolydolopidae 
were usually placed in the fMultitubercu- 
lata, but in 1928c I argued that they were 
a specialized offshoot of the caenolestids, and 
later discoveries and studies, partly unpub¬ 
lished, have placed this beyond any possible 
doubt. 

Most of the literature on fossil marsupials 
and much of that on the recent forms is listed 
in Simpson, 1930. The present arrangement 
of the order is nearly the same as in that 
publication, with a few later discoveries in¬ 
serted, e.g., f Thylacosmilus. I no longer 
recognize Cabrera’s subfamilies of fBor- 
hyaenidae because closer study of the ma¬ 
terials convinces me that they were based on 
somewhat erratic structural stages inde¬ 
pendent in numerous different lines and do 
not correspond with phylogenetic reality or 
practical convenience. Broom’s subfamily 
fBurramyinae is now tentatively recog¬ 
nized. fDiprotodontidae is now preferred to 
fNototheriidae because it is the older name, 
is equally familiar, and has as good a type. 

Some important references on the classifi¬ 
cation of marsupials, or various questionable 
details of this, are Anderson, 1933; Bensley, 
1903; Cabrera, 1919; Wood Jones, 1923- 
1925; Riggs, 1934; Simpson, 1939. Also the 
following, already cited in the previous dis¬ 
cussion: Dederer, 1909; Gregory, 1910; Os¬ 
good, 1921; Simpson, 1928c, 1930, 1941a; 
Sinclair, 1901; Wood, 1924. 

EUTHERIA 
Cohort Groupings 

Linnaeus (in his twelfth edition, 1766) di¬ 
vided the Mammalia into Unguiculata, Un- 
gulata, and Mutica, which were essentially 
subdivisions of the placentals or Eutheria 
since the marsupials were then virtually, and 
the monotremes completely, unknown. Simi¬ 


lar divisions, which may well be called co¬ 
horts (cf. “cohors” in Storr, Osborn’s “Co¬ 
horts,” etc.) are frequent in early classifica¬ 
tion. In addition to the three Linnaean co¬ 
horts, another for the bats (e.g., Pennant, 
1781, Lacepede, 1799) and sometimes one for 
the pinnipeds (e.g., Storr, 1780), were used. 
Several rival systems were later proposed, for 
instance, that of C. L. Bonaparte, 1837, with 
“Educabilia” (primates, carnivores, sire- 
nians, whales, ungulates) and “Ineducabilia” 
(edentates, bats, insectivores, and rodents). 
That of De Blainville had “Primates” (pri¬ 
mates and doubtful sloths), “Secundates” 
(insectivores and carnivores), “Tertiates” 
(rodents), and “Quaternates” (ungulates and 
sirenians), all in a grand division of the 
“well-toothed” (“bien dentes”), opposed to 
the ill-toothed (“mal dentes”), i.e., the eden¬ 
tates. Owen, 1868, adopted Bonaparte’s sys¬ 
tem, calling the “Educabilia” “Gyrenceph- 
ala,” the “Ineducabilia” “Lissencephala,” 
and adding a new division “Archencephala’’ 
for man alone. Gill, 1872, also adopted Bona¬ 
parte’s system without change. 1 

Cope (1898 and earlier) returned to the 
Linnaean triple division, with some adjust¬ 
ment of the contents of the cohorts. So, in 
our own century, did Osborn, 1910, except 
that he made the primates a cohort distinct 
from the unguiculates. 

The Bonaparte-Owen system, based on 
superficial brain characters, had no phylo¬ 
genetic validity and has long been aban¬ 
doned by evolutionary taxonomists. Like so 
much that Linnaeus did, however, his ar¬ 
rangement in this respect has proved remark¬ 
ably viable and adaptable to a theoretical 
basis quite different from his. There is still 
no serious question that his three cohorts are 
natural groups, as regards their typical or 
nuclear collocations, although there is much 
question as to the placing in them of a few 
orders and as to whether they are properly 
inclusive and should not be supplemented by 
one or two more. The early attempts at re¬ 
arrangement were mostly retrogressive. Bats 
are close to insectivores, not meriting cohort 

1 He had previously (1870) used six “series,” placing 
together the carnivores and whales; artiodactyls, peris- 
sodactyls, hyracoids, proboscideans, and sirenians; in¬ 
sectivores and bats; and leaving the Primates, Glires 
(Rodentia),and Bruta (Edentata) as isolated orders. 



1945 


SIMPSON: CLASSIFICATION OF MAMMALS 


173 


rank, and pinnipeds are still closer to carni¬ 
vores, not even meriting ordinal rank. Os¬ 
born’s much later emendation is hardly 
more acceptable, for it is now impossible to 
maintain by objective evidence that the pri¬ 
mates are separable from the insectivores on 
this high level of taxonomy; the two orders 
intergrade almost completely in known 
forms, both recent and fossil, and certainly 
are of close common origin. 

One other important later arrangement de¬ 
serving consideration is that of Gregory, 
1910, although it is (as he states) on a some¬ 
what lower level, superordinal rather than 
cohort. His superorders are: Therictoidea 
(insectivores and carnivores), Archonta 
(“menotyphlans,” dermopterans, bats, and 
primates), Rodentia, Edentata (queried; 
ftaeniodonts, tubulidentates, pangolins, and 
xenarthrans), Paraxonia (artiodactyls), and 
Ungulata (ungulates in the broadest sense, 
except artiodactyls). In the light of later re¬ 
search (and of personal opinion) this classi¬ 
fication, one of the most original and best 
grounded in the history of the subject, seems 
still to have certain flaws. Gregory’s “Ar¬ 
chonta” is almost surely an unnatural group. 
The “menotyphlans” are certainly near the 
primates, in fact the forms that he considered 
typical, the tupaiids, are here classed as 
primates. The Dermoptera are perhaps allied 
to the bats. But it is incredible to me, and to 
most recent students, that the primates are 
really more closely related to the bats than 
to the insectivores, and all recent research 
(including Gregory’s own later work) op¬ 
poses that opinion. 

It is also now believed (by Gregory himself 
and almost all others) that his queried eden¬ 
tate group is an unnatural assemblage. There 
is much new strong evidence that the typical 
edentates, the xenarthrans, were derived 
from insectivores and can (as students previ¬ 
ous to Gregory also thought) be associated 
with the latter, on the cohort level, at least. 
Thus as regards the Therictoidea, Archonta, 
and Edentata, this subdivision of the Lin- 
naean unguiculate cohort is no longer 
acceptable. Gregory’s separation of the Ro¬ 
dentia (Glires = Lagomorpha + Rodentia of 
this classification) is, however, in agreement 
with the latest consensus. The early rodents 
do not, like the Primates, for instance, defi¬ 


nitely converge toward the early insecti¬ 
vores, and there is increasing reason to be¬ 
lieve that the rodents (and less surely the 
lagomorphs with them) represent a very 
ancient and basic placental subdivision of 
cohort rank. This theory is accepted here, and 
a Cohort Glires is added to the three Lin- 
naean cohorts. 

Gregory’s splitting of the classical un¬ 
gulate cohort by removing the artiodactyls 
was based on his belief that the artiodactyls 
were derived from carnivores while the other 
ungulates came from unknown Cretaceous 
forms distinct from the carnivores and nearly 
like the early Tertiary fcondylarths. Since 
1910 the evidence on this point has been ma¬ 
terially modified by far better knowledge of 
the fcondylarths, including the discovery 
that certain forms then believed to be insec¬ 
tivores and recognized by Gregory and others 
as similar to the primitive artiodactyls, were 
really fcondylarths. Indeed some of the early 
Tertiary fcondylarths and artiodactyls are 
so like that only thorough knowledge of most 
of the skeletal structure suffices to distinguish 
them ordinally. 

The evidence of an exclusive connection 
between the carnivores and the artiodactyls, 
alone among the ungulates, is not now so im¬ 
pressive as it was when Gregory first stated it. 
Nevertheless that view showed great insight 
into a relationship between the carnivores and 
the ungulates in general, only dimly glimpsed 
in 1910 but now fairly well established. 

To students of recent mammals, the as¬ 
sociation of carnivores and ungulates in a 
single cohort must appear thoroughly un¬ 
natural. On the basis of living forms only, 
the recent carnivores more nearly resemble 
the recent insectivores than the recent ungu¬ 
lates, so that it has, as far as I know, never 
occurred to a neozoologist to group carni¬ 
vores and ungulates together, with no others, 
and in contrast with all unguiculates. As far 
as this is possible, however, classification has 
as its principal basis not merely resemblances 
as such but natural affinities as far as these 
can be determined from resemblances. Stu¬ 
dents of early mammals have for some time 
been increasingly aware that the earliest 
carnivores and ungulates (sensu lato ) are 
more closely similar to each other than either 
group is to the contemporaneous insectivores 
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and their special allies. Some early Tertiary 
forms, even among those fairly well known, 
could almost as well be called ungulates as 
carnivores. The earliest ungulates were primi¬ 
tively, not secondarily, clawed, literally un- 
guiculate, and the early carnivores often had 
simple and blunt claws that lacked little of 
becoming primitive hoofs. The whole struc¬ 
ture of the dentition and skeleton becomes 
closely similar in these two great groups as 
they are traced back nearer to their common 
origin. Both groups also converge toward 
the typical unguiculates, but not so closely as 
toward each other. 

Matthew, particularly, has shown that the 
earliest Tertiary mammals (leaving aside the 
Glires and Mutica) seem to involve vari¬ 
ations on two broad and basic types of 
structure, one typically represented by the 
Insectivora, ramifying into the Primates, Chi- 
roptera, Edentata, etc., and the other com¬ 
mon to the earliest fcreodonts and tc° nc ly- 
larths and ramifying into the Fissipeda, 
fNotoungulata, Proboscidea, Perissodactyla, 
Airtiodactyla, etc. It is this dichotomy, made 
sufficiently probable by present evidence, 1 
that I represent by the divisions Unguiculata 
and Ferungulata. It is extremely ancient and 
very broad, quickly overlain by myriad spe¬ 
cializations. This sort of basic division is what 
is properly apprehended as of cohort grade. 

From a phyletic point of view it is almost 
certainly erroneous to suppose the carnivores 
to be closer, say, to the primates than to the 
ungulates. The unguiculate aspect of the re¬ 
cent carnivores as compared to recent in- 
sectivores and ungulates can be wholly ex¬ 
plained by the fact that the carnivores and 
the insectivores have on the whole been rela¬ 
tively less progressive in molars and in limbs 
than have the ungulates, and hence that their 
resemblances to each other are primitive 
eutherian characters and not those of a natu¬ 
ral unguiculate cohort. The common stock of 
the Unguiculata and of the Ferungulata 
(doubtless also of the still more obscure early 
Glires and Mutica) lay far back, well into the 
Cretaceous at a time when the Eutheria 
must have been relatively unified and can 
hardly have shown any definitely incipient 
ordinal divisions. 

1 And generally recognized by the few students who 
have had special access to this evidence. 


The four cohorts of this classification are 
thus the Linnaean Cohort Unguiculata minus 
the Ferae (Carnivora) and Glires (Lago- 
morpha and Rodentia), the Linnaean Glires 
raised to cohort rank, the Linnaean Cohort 
Mutica (Cetacea) unchanged, and the Lin¬ 
naean Cohort Ungulata plus the Ferae. The 
names Unguiculata, Glires, and Mutica may 
be retained in these senses without ambiguity 
or confusion. The concept of the Ungulata is, 
however, so changed by the addition to it of 
the Ferae that a new name is imperative. 
It is recognized that some Ungulata, even in 
the strict sense, do have claws (e.g., fchali- 
cotheres), and also that the etymology of a 
technical name has little bearing on its 
taxonomic use. Despite these facts, the words 
“Ungulata” and “ungulates” have always 
carried the clear significance of mammals 
normally hoofed and the taxonomic idea of a 
group not only excluding but also diametri¬ 
cally contrasting with the carnivores. It 
would be confusing and ridiculous to call the 
cohort as here constituted “Ungulata” and 
to speak, for instance, of dogs or of lions as 
“ungulates.” 

No other term has any serious claim to 
consideration, 2 and it is necessary to coin one. 
“Ferungulata” is formed by combination and 
syncope of the Linnaean terms “Ferae” and 
“Ungulata.” The result is mellifluous and at 
once suggests the composition of the cohort. 

UNGUICULATA 

With rodents, lagomorphs, and carnivores 
excluded and primates included, eight gener¬ 
ally recognized orders may be placed in this 
cohort. The most important and least dubi¬ 
ous of these are Insectivora, Chiroptera, Pri¬ 
mates, and Edentata. Remarkably diverse as 
they are, these orders have much in common, 
and even their living representatives retain 
numerous primitive characters that stamp 
them as among the most ancient and, in gen¬ 
eral, conservative of the eutherians. Modern 
insectivores are unusually specialized in di¬ 
verse details that overlie this generally primi- 

1 The only authoritative names for a group including 
carnivores and ungulates but excluding insectivores are 
Educabilia Bonaparte, 1837, and Gyrencephala Owen, 
1868, but in both cases it is essential to the concept 
designated by these names that the Primates and 
Cetacea also be included, collocations that are here 
absolutely rejected. 
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tive basis. It is probable that the common 
ancestry of the four orders would belong 
nominally or by definition to the first of them, 
the Insectivora. The other three have been 
distinct from one another certainly since the 
middle Paleocene and doubtless since the 
Cretaceous. Primates and edentates definitely 
converge toward insectivores if followed 
backward in time. Bats do not, on the basis 
of present evidence, but they are really in¬ 
sectivores now in all but the flight specializa¬ 
tion, and the intermediate forms were almost 
surely rare and in a state of rapid change. 

Indeed, with some over-simplification, each 
of these latter three orders can be thought 
of as representing insectivores that went off 
on particular trends of specialization while 
remaining primitive or insectivoran in other 
respects. The Chiroptera: flight. The Pri¬ 
mates: cerebral complication, with associated 
features such as manual dexterity and pos¬ 
ture. The Edentata: a triple trend, unevenly 
pursued by different edentates—digging and 
climbing (adaptively related activities), die¬ 
tary restriction with tooth degeneration, de¬ 
fense by dermal armor. 

The small order Dermoptera undoubtedly 
belongs in this cohort, as it has many and 
apparently significant resemblances to in¬ 
sectivores on one side and to bats on the 
other. The equally small order Pholidota is 
more dubious but may really be close to the 
edentates, with which it was formerly com¬ 
bined. The fTillodontia and fTaeniodonta 
were short-lived groups, incompletely known, 
and their origin and affinities are largely con¬ 
jectural, although I agree with Matthew in 
thinking that what little evidence there is 
suggests that they were early, rapidly evolving 
offshoots of the late Cretaceous Insectivora. 

INSECTIVORA 

Linnaeus and his contemporaries failed to 
recognize this group. Linnaeus himself con¬ 
founded the insectivores, pigs, armadillos, 
and opossums in his “Bestiae,” on the whole 
the least successful (from a modern point of 
view) of his collocations. Relying on equally 
misleading but more obvious resemblances, 
some other eighteenth century authors, like 
Brisson and Blumenbach, confused insecti¬ 
vores and rodents. The earlier work of Cuvier, 
followed in essentials by Illiger and DeBlain- 


ville, placed the insectivores with the planti¬ 
grade carnivores, an arrangement that was 
anatomically defensible but is now known to 
be thoroughly unsound phylogenetically. Fi¬ 
nally in 1817 Cuvier recognized the Insectiv¬ 
ora under the vernacular name “insecti¬ 
vores” which they have ever since borne. He 
then considered them as related to the bats 
and the colugos (“Galeopithecus” = Cynoceph- 
alus ), a relationship still believed to be cor¬ 
rect on a superordinal level. The existence 
and the general contents of this order were 
thus early recognized and have not since been 
questioned. 

The insectivores are a protean group diffi¬ 
cult to classify logically and of extremely 
ancient origin and differentiation. The char¬ 
acters that unite. them are in great part 
primitive for all placental mammals, and in 
this sense the common view that the insecti¬ 
vores are the most primitive of placentals and 
stand near the origin of all other groups is 
apparently true. It is, however, also true that 
each group of living insectivores and most 
known fossil forms are strongly specialized in 
some peculiar direction and that they are 
hence not generalized placentals despite their 
many primitive characters. It is probable 
that the most characteristic insectivores, such 
as the erinaceoids and the soricoids, do be¬ 
long to an order of unified origin. Some other 
groups are placed here rather because they 
are primitive in many respects and cannot 
conveniently be placed elsewhere than be¬ 
cause they have definite anatomical peculi¬ 
arities diagnostic of the Insectivora. Particu¬ 
larly when the fossil families are considered, 
the order has thus come to be something of a 
scrap basket for small animals of generally 
primitive character that are not clearly refer¬ 
able to some more distinctive order. 

Among recent insectivores, four fairly well- 
defined groups have long been recognized. 
Using the nomenclature of the present classi¬ 
fication, these are (1) the Tenrecoidea, ten- 
recs (etc.), and Chrysochloroidea, golden 
“moles”; (2) the Erinaceoidea, hedgehogs 
and their allies; (3) the Soricoidea, true 
shrews and true moles; (4) the Macrosceli- 
doidea and Tupaioidea, “elephant shrews” 
and tree “shrews.” On this basis two con¬ 
flicting subordinal divisions were proposed 
and have long been used, as follows: 
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Suborders 
of Haeckel, 
1866, as 
Now Used 


Lipotyphla 


Menotyphla 


Present Suborders of 

Super- Gill, 1885, as 

families Now Used 


Tenrecoidea 

Chrysochloroidea 

Erinaceoidea 

Soricoidea 

M acrosceli d oid ea 

Tupaioidea 


Zalambdodonta 

Dilambdodonta 


Although both arrangements are still cur¬ 
rent, both now seem to be unnatural. The 
obvious solution of the conflict by making 
three groups, “zalambdodont lipotyphlans,” 
“dilambdodont lipotyphlans/’ and “meno- 
typhlans,” improves the situation somewhat, 
but not much. 

In the first place, Broom, especially, has 
shown that the chrysochloroids are basically 
different from the other 44 zalambdodonts.” 
He removed them from the Insectivora alto¬ 
gether and made a new order for them. This 
seems too radical, but the structural differ¬ 
ence is so great that it cannot be affirmed 
that the chrysochloroids are phyletically 
closer to the tenrecoids than to the other in- 
sectivores, although the two share the single 
anatomical feature of being zalambdodont, 
that is, having a single outer V on the upper 
molars instead of two. A suborder Zalamb¬ 
dodonta or a division of zalambdodont lipo¬ 
typhlans is thus unnatural because it com¬ 
bines two groups as distinct from each other 
as either is from the Dilambdodonta. 

The supposed Suborder Menotyphla may 
be equally unnatural for a similar reason. In 
most recent work, 4 'Menotyphla” is taken to 
mean the tupaioids and their allies. Since the 
tupaioids resemble the primates (indeed are 
primates as I now believe), it has also been 
customary to refer to the 44 Menotyphla” 
various fossil groups of uncertain position 
between the Insectivora and the Primates, 
even though they do not really resemble the 
tupaioids, a curious departure from objective 
taxonomic procedures. 1 In fact the group 
"Menotyphla” was not based on the tupai¬ 
oids at all, but on the macroscelidoids and 
must properly remain with that group, in- 


1 Especially as it has been supported mainly by 
Matthew and students following him, despite the fact 
that he was in general strongly insistent on objective 
criteria in taxonomy. 


eluding tupaioids only if the latter are 
considered nearer to the macroscelidoids than 
to any other mammals. This is a moot point. 
Carlsson (1909, 1922) sharply distinguished 
the Macroscelididae and Tupaiidae, consider¬ 
ing the former as most closely allied to the 
Erinaceidae and the latter as near the lemu- 
roids or Prosimiae. Le Gros Clark (1933 and 
elsewhere) followed this lead and definitely 
placed the Tupaiidae in the Lemuroidea. 
His evidence is detailed and cogent; I have 
elsewhere accepted his arrangement (e.g., 
Simpson, 1935d) and continue to do so in 
the present classification. 

Since this manuscript was completed, how¬ 
ever, Evans (1942) has published an excel¬ 
lent, detailed osteological review of the 
Macroscelididae, and he maintains that the 
Macroscelididae and Tupaiidae are really 
closely related and should not be separated 
subordinally (or, a fortiori , ordinally). In 
his opinion, then, both should be considered 
Lemuroidea, or both should be placed in the 
Insectivora, in which case the Suborder 
Menotyphla is valid and should be used to 
separate these families from all other insec- 
tivores, the Lipotyphla. All the resemblances 
and morphological relationships listed by 
Evans are real, and they emphasize the essen¬ 
tial lack of a deep, natural division between 
Insectivora and Primates. He has also 
strengthened the case for common origin of 
the Macroscelididae and Tupaiidae from 
some one group of Insectivora (probably 
protoerinaceoid, although this point is not 
stated by Evans). Yet there remain grounds 
for differences of opinion as to the more 
exact phylogenetic relationship and, still 
more, as to the most convenient taxonomic 
arrangement consistent with these. In these 
respects Evans’ well-documented conclusions 
appear to me quite dubious, and I am not at 
present disposed to accept his arrangement 
as a whole, while recognizing the possibility 
that it might eventually prove best. His evi¬ 
dence, weighed in the light of probable phytog¬ 
eny rather than of simple morphological 
balance, does not seem to me to establish as 
close a union of macroscelidids and tupaiids 
as he maintains. For instance, I still believe 
that the fossil ]Anagale is definitely tupaioid 
and could not, as Evans thinks, be a common 
ancestor of tupaiids and macroscelidids. Very 
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tentatively, I have left this classification as 
it was before Evans’ paper appeared, follow¬ 
ing Carlsson, Le Gros Clark, and my earlier 
work, rather than returning to the older ar¬ 
rangement now supported anew by Evans. 
Even if all his other conclusions were ac¬ 
cepted, it would not be acceptable to con¬ 
sider the “Lipotyphyla” a unit and co¬ 
ordinate with “Menotyphla.” 

Many fossil insectivores are more or less 
clearly allied to recent groups even when they 
represent distinctive families; for instance, 
the fLeptictidae appear to be related to the 
Erinaceidae and the fNesophontidae to the 
Soricidae and Talpidae. Other fossil groups 
are not so clearly allied to later forms, either 
because they are exceedingly ancient and 
mingle primitive characters of groups later 
very divergent, as the fDeltatheridiidae 
which seem to stand midway between 
“zalambdodonts” and “dilambdodonts,” or 
because, like the fPantolestidae and fMixo- 
dectidae, they are early branches specialized 
in a way unlike any recent insectivores. These 
extinct families also tend to break down 
either of the two classic subordinal arrange¬ 
ments of the Insectivora. 

Some other subordinal divisions have been 
proposed, but none has been generally 
adopted and none is satisfactory. For in¬ 
stance, Osborn (1910) made a suborder fHy- 
opsodonta for the fHyopsodontidae, now 
believed to be fcondylarths, not insectivores, 
and another, fProglires, for the fApatemyi- 
dae and fMixodectidae, which are not es¬ 
pecially related to each other and of which 
the first are probably primates, the second 
probably aberrant insectivores. Another sys¬ 
tem is simply to make each well-defined 
group, like my eight superfamilies, a sub¬ 
order, but this solves no problem and it de¬ 
grades the proper value of a suborder, as I 
see it and use it in this classification. 

The fact is that in the Insectivora, as in 
some other orders, the point now reached in 
the progress of research is such that satis¬ 
factory basic subdivisions, such as sub¬ 
orders, are highly desirable but practically 
unattainable. We know enough to demon¬ 
strate errors in the subordinal groupings most 
widely accepted, but we do not know enough 
of the earliest history of the group really to 
demonstrate its ancient splitting up into pri¬ 


mary subdivisions, the only evidence that 
would permit a stable and natural arrange¬ 
ment. It seems better, therefore, at present to 
omit suborders and to use superfamilies for 
the largest divisions that are now believed 
to be natural beyond much reasonable doubt. 

Turning to some of the more questionable 
details, it is not certain that the fDidelpho- 
dontinae belong in the fDeltatheridiidae, but 
it is more probable than their previous 
reference to the fLeptictidae, and no other 
assignment is supported by the evidence. 
This question is discussed in Simpson, 1928d. 

f Apternodus has been placed in a distinct 
family (e.g., in my previous classification, 
1931a), but I now follow Schlaikjer (1933) 
in referring it to the Solenodontidae, in a 
separate subfamily. The far more primitive 
f Palaeoryctes , however, merits family dis¬ 
tinction. The Chrysochloridae are still some¬ 
times referred to the Tenrecoidea (under that 
or another name), but, as mentioned above, 
Broom (1916 and elsewhere) has shown that 
they are too distinct to permit such a colloca¬ 
tion. The genera are given as in Forcart 
(1942), adding the scanty fossil records. 

The peculiar fleptictids have been sup¬ 
posed to show relationships with the fcre- 
odonts and with the primates. The former 
resemblance is now shown to be surely mis¬ 
leading, as regards any ordinal affinity. The 
resemblance to the primates seems to be more 
real and deep-seated, but it is unlikely that 
it indicates anything more than that primi¬ 
tive insectivores of more or less erinaceoid 
stamp gave rise to the primates. That the 
fleptictids are most closely related to the 
erinaceids is now a well-supported theory. 
Several fossil genera might equally well be 
referred to either family on present knowl¬ 
edge, and the sorting of the varied genera 
referred with greater or less confidence to the 
fLeptictidae is not yet satisfactorily accom¬ 
plished. 

The unity of a family Erinaceidae is evi¬ 
dent, even though some imperfectly known 
fossils seem to link this family with others. 
The subdivision of recent forms into two sub¬ 
families is also well established, but the divi¬ 
sion of the various fossil genera between the 
two is dubious in the extreme, and the alloca¬ 
tions of these genera in this classification, 
although not purely capricious, are not to be 
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taken too seriously. There were really more 
than two lines of descent, and the data do not 
yet show just how they should be grouped. 
This is particularly true of the American 
forms, which are themselves a complex group 
and which do not fall into a geographic unit. 
The fact that true erinaceids were present and 
varied almost throughout the Tertiary in 
North America is one of the more unex¬ 
pected results of recent years of microfaunal 
studies. See, e.g., Patterson and McGrew, 
1937. 

The present placing of the Macrosceli- 
didae has been explained in discussing the 
proposed suborders. Among the soricoids, the 
tnyctitheriids are a primitive group known 
only from the teeth, which are shrew-like but 
without the more marked soricid specializa¬ 
tions. f Nyctitherium has been tentatively 
called a bat, and such may be the real affini¬ 
ties of this family, or it may be an artificial 
group, but at present it is tentatively con¬ 
sidered as a group of ancient soricoids. How 
difficult it is to classify such early, minute, 
and primitive animals from their teeth alone 
is shown by the fact that high authority may 
be found for placing some of them, like 
t Domnina , in three different orders, Marsu- 
pialia, Insectivora, and Chiroptera. The solu¬ 
tion of the problem as regards that particular 
genus has been made possible by the dis¬ 
covery of more complete material and by re¬ 
cently developed methods of study, using 
fluorescence to discover enamel pigmentation 
and stereoscopic photography to reveal the 
microscopic cusp details (Patterson and Mc¬ 
Grew). In most cases the material is still in¬ 
adequate and such careful study has not yet 
been undertaken. 

The subfamily arrangement of recent 
soricids still follows that of Milne Edwards 
(1868-1874). Several other subdivisions have 
been proposed, but none seems more satis¬ 
factory, and the fossils are as yet far too 
few to give any substantial aid. Recognition 
of a third subfamily for the rather lately dis¬ 
covered (1910) Scutisorex is very tentative. 
The animal appears to be only a typical 
African crocidurine shrew, close to Sylvi - 
sorex , which has developed an amazing spe¬ 
cialization of the vertebral column. It is a 
matter of opinion whether this probably 
rapid and aberrant development warrants 
placing the genus in a separate subfamily 


rather than with the Crocidurinae, from 
which it was obviously derived. 

True fossil moles are even rarer than fossil 
shrews, and the arrangement of the talpids 
is based on recent forms with the few extinct 
genera sandwiched in as best one can. The 
recognition of five subfamilies follows Thomas 
(1912) and Cabrera (1925) and is unsatis¬ 
factory because it involves undue splitting 
and because, even so, the two larger sub¬ 
families are not clearly natural phyletic di¬ 
visions, but no more satisfactory system has 
been devised. Certainly the more conserva¬ 
tive and usual division into two subfamilies, 
Talpinae and Desmaninae, is more unbal¬ 
anced and not more natural, and convenience 
demands some subfamily division of this 
rather large family. 

The affinities of the fPantolestoidea and 
fMixodectoidea, or rather those of the genera 
here united in these groups but commonly 
widely scattered in the system, have been 
most dubious and disputed. I have discussed 
them in sufficient detail elsewhere (1937a). 
Although their relationship to the other or 
to the typical insectivores is not clearly es¬ 
tablished, it is now fairly certain that each 
of these is a natural group as here listed and 
that the fpantolestids were not artiodactyls 
or carnivores and the jmixodectids not pri¬ 
mates or rodents, as was once believed and 
as is still occasionally stated. 

The families appended to the Insectivora 
as incertae sedis have nothing in common ex¬ 
cept this doubtful status. Each family ap¬ 
pears to be valid on morphological grounds, 
but none is sufficiently known to warrant 
any higher rank or more definite position. 
I have recently shown that f Picrodus and its 
synonym f MegopUrna, formerly most capri¬ 
ciously assigned to various groups to which 
they can hardly belong, are really related to 
\Zanycteris, The latter was described as a pos¬ 
sible phyllostomatid bat, and this may prove 
to be correct, but it rests on poor evidence, 
fj Necrolestes is an important but annoying 
form, known from the whole skull, jaws, and 
part of the skeleton, but still of such peculiar 
character that authorities cannot agree even 
as to its correct infraclass. Scott, who knows 
the animal best, inclines to place it as an 
insectivore, perhaps a chrysochloroid, which 
involves baffling zoogeographic difficulties. 
Leche, Winge, and others have claimed that 
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it is a marsupial. I have studied the known 
material with care, but was unable to reach a 
conclusion. 

The list of genera incertae sedis could be 
greatly extended, and I have mentioned only 
a few of the fairly well-defined genera, possi¬ 
bly insectivores, that should be remembered 
by a student of this order. 

The best modern review of the whole order 
is probably that of Cabrera, 1925. Classic 
studies, taxonomic or anatomical, are Dob¬ 
son, 1882-1890; Gill, 1875; Leche, 1902, 1907, 
1921; Parker, 1885. On living erinaceids, see 
also Thomas, 1918; on soricids, Arnback- 
Christie-Linde, 1907—1912; on chrysochlorids, 
Broom, 1916; on “menotyphlans,” Carlsson, 
1909; Le Gros Clark, 1933; Evans, 1942; and 
on talpids, Jackson, 1915. Among many more 
or less recent studies of fossil insectivores are 
Matthew, 1909a, 1929c; Meade, 1941; Patter¬ 
son and McGrew, 1937; Schlaikjer, 1933; 
Scott and Jepsen, 1936; Simpson, 1928d, 
1937a; Stehlin, 1940; Stirton, 1930; Viret, 
1938. The palaeontological literature is wide¬ 
ly scattered, and there are as yet no major 
monographs or revisions of all subdivisions 
or of any one broad subdivision of the fossil 
Insectivora. 

DERMOPTERA 

Although represented by a single living 
genus (with two subgenera, considered sepa¬ 
rate genera by some students), the colugos 
or so-called flying lemurs (which are not 
lemurs and cannot fly) are so distinctive that 
they are now almost always given ordinal 
rank. Recent students agree that the colugos 
are very aberrant derivatives of the Insec¬ 
tivora, of the insectivore ancestry of the 
Chiroptera, or of the earliest Chiroptera. 
In the latter case the colugos might with 
propriety be referred to the Chiroptera as 
they were, for instance, by Miller, 1906. The 
soaring adaptations of the colugos are, how¬ 
ever, so unlike the flying adaptations of the 
bats that it is hard to see how the former 
could have any real relationship to the rise 
of the latter. Moreover, what appear to be 
well-differentiated colugos are known from 
the Paleocene, and entirely typical bats, with 
wings as specialized as now, from the Eocene, 
so that the two groups have probably been 
separate as long as most eutherian orders. 

When Matthew first described the North 


American Eocene jPlagiomenidae (1918) he 
pointed out the resemblance of their teeth 
to those of recent colugos. I have not previ¬ 
ously accepted this collocation because the 
evidence seemed insufficient for so remark¬ 
able an extension of dermopteran distribu¬ 
tion, but additional material recently found 
by Jepsen (not yet published when this was 
written) seems to place these affinities be¬ 
yond much doubt. The fossils do not, how¬ 
ever, cast much light on the origin of the 
order except to show that the extraordinary 
teeth of the recent colugos did arise from the 
normal, primitive eutherian dentition, which 
few would have doubted in any case. 

The living family has apparently always 
been called Galeopithecidae, but there is no 
doubt that the type genus must be called 
Cynocephalus and the family name changed 
accordingly. Although this would seem one 
of the most urgent and obvious cases for 
overruling priority in favor of common sense, 
the International Commission explicitly re¬ 
fused to validate the name Galeopithecus 
(Opinion 90). Such decisions cast discredit on 
the Commission and impede general adoption 
of the Rules, but it may be better to accept 
an occasional absurdity than to encourage 
anarchy. 

There are few publications on the classifi¬ 
cation of this small order. Most of the perti¬ 
nent data can be found in Leche, 1886; 
Matthew, 1918; Shufeldt, 1911. 

CHIROPTERA 

The resemblance of the bats to one an¬ 
other and their differences from all other 
animals are so obvious that the group has 
been intuitively recognized from the dawn of 
mankind. It is true that some very early 
students thought them a sort of bird, but 
they were obviously known as a different sort 
from the feathered birds. Linnaeus classed the 
bats as primates, part of the double confusion 
that made Cynocephalus a “flying lemur/* 
and some of the other later eighteenth and 
early nineteenth century collocations seem 
similarly strange to us, but the essentially 
independent nature of the order has not 
been questioned for about a century. The 
evident and, beyond serious doubt, natural 
division of the bats into two great groups, 
suborders of this and most other classifica¬ 
tions, was noticed by Gray as early as 1821, 
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although the names now generally adopted 
date only from Dobson, 1875. Dobson's 
classification was standard for a generation 
and is, indeed, the basis for all later work. 
In the Microchiroptera he recognized five 
families, which included 18 lesser units, 
subfamilies, and “groups.” Winge, with his 
eye for broad outlines in taxonomy, in 1892 
reduced the number of microchiropteran 
families to four by uniting Dobson’s Rhino- 
lophidae and Nycteridae. 

Modern classifications of the Chiroptera 
are almost all based on Miller, 1907. Although 
Miller raised no serious question as to the 
reality and validity of the earlier four or five 
inclusive families of Microchiroptera aside 
from minor readjustment of contents, he split 
them up into 16 families. Miller’s families are 
nearly equivalent in scope to Dobson’s 
generic groups of less than subfamily rank. 

The acuteness and practical value of 
Miller’s family arrangement are abundantly 
demonstrated by the fact that it has hardly 
been challenged during the subsequent 35 
years and is still in virtually universal use. 
The families are certainly of smaller scope 
than in many or most mammalian orders, 
but the number of forms to be classified is 
large, and so clear a weight of usage cannot 
be easily opposed. At the same time, it ap¬ 
pears that this split classification unneces¬ 
sarily obscures the synoptic view of relation¬ 
ships so desirable for general students of 
mammals. 

For these reasons the present classification 
retains Miller's families but groups them into 
superfamilies which are the families of Winge. 
The broader outlines are thus retained with¬ 
out demoting the families so strongly sus¬ 
tained by most students. The genera of recent 
specialists also appear to me excessively split 
even in comparison with their families, and I 
have given many of the genera broader scope 
than is currently granted by specialists, but 
have not attempted exhaustive synonymy. 

Comparative anatomy gives considerable 
evidence that this arrangement of the bats is 
generally consistent with the phylogeny of 
the order, but chiropteran history is almost 
unknown except in this indirect way. Al¬ 
though bats are among the most abundant 
and varied of mammals now, and probably 
have been through much of the Tertiary, 
they are among the rarest of fossils. It is un¬ 


likely that palaeontological materials will 
ever suffice to trace much of this history. 
Small size, fragile bones, and habits combine 
to make the discovery of identifiable fossil 
bat remains an unusual accident. It is, more¬ 
over, probable that crucial events in this 
history occurred where no terrestrial Ter¬ 
tiary strata are preserved. 

The few fossil bats that are known show 
that the order was fully established by the 
middle Eocene, at latest, when the basic 
specialization was hardly less than it is 
today. The origin and differentiation of the 
order were certainly very ancient. The 
Paleocene f Zanycteris and \Picrodus may 
have been phyllostomatids and if so would 
indicate truly astonishing antiquity for a 
specialized modern family, but this is dubious 
and it seems less misleading for the present 
not to stress the possibility and to leave these 
forms as PInsectivora incertae sedis. 

Tertiary fossils surely referable to this 
order, almost exclusively European, warrant 
no important modification of the classifica¬ 
tion based on recent forms. Fossil and semi¬ 
fossil Pleistocene to Recent remains are 
fairly common in caves but as far as I know 
have added little of interest either to taxon¬ 
omy or to distribution. No attempt has been 
made to list these casual and unimportant 
records exhaustively. 

The classic studies of Dobson, 1875, 
Winge, 1892, and Miller, 1907, have been 
mentioned. Although it does not include a 
formal classification, the book by Allen, 
1939b, gives the best recent review of the 
order and has an extensive bibliography. 
Most of the known fossils were discussed by 
Revilliod, 1917a-T922. More recent dis¬ 
coveries have been recorded by Gaillard, 
1929, Heller, 1935b, and Stirton, 1931. 
(\Mystipterus Hall, 1930b, was described as a 
bat and is usually still listed as such, e.g., 
by Allen, 1939b, but it has been shown to be 
an insectivore, Patterson and McGrew, 1937). 
On the disputed f Zanycteris and its ally 
t Picrodus, see Simpson, 1935b, 1937a. 

PRIMATES 

The primates are inevitably the most in¬ 
teresting of mammals to an egocentric species 
that belongs to this order. No other mammals 
have been studied in such detail, yet from a 
taxonomic point of view this cannot be con- 
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sidered the best-known order, and there is 
perhaps less agreement as to its classification 
than for most other orders. A major reason 
for this confusion is that much of the work 
on primates has been done by students who 
had no experience in taxonomy and who were 
completely incompetent to enter this field, 
however competent they may have been in 
other respects, and yet once their work is in 
print it becomes necessary to take cognizance 
of it. For this reason, if for no other, it is not 
surprising that most primates have alterna¬ 
tive names and that hardly any two students 
use the same nomenclature for them. The im¬ 
portance of distinctions within the group has 
also been so exaggerated that almost every 
color phase, aberrant individual, or scrap of 
fossil bone or tooth has been given a separate 
name, almost every really distinct species has 
been called a genus, and a large proportion of 
the genera have been called families. The pe¬ 
culiar fascination of the primates and their 
publicity value have almost taken the order 
out of the hands of sober and conservative 
mammalogists and have kept, and do keep, 
its taxonomy in a turmoil. Moreover, even 
mammalogists who might be entirely con¬ 
servative in dealing, say, with rats are likely 
to lose a sense of perspective when they come 
to the primates, and many studies of this 
order are covertly or overtly emotional. 

Because of all these factors, the prepara¬ 
tion of this part of the classification has pre¬ 
sented many special difficulties, and it will 
be discussed in rather more detail than the 
scope of the order would otherwise warrant, 
although it is impossible to follow each con¬ 
cept through the intricately tangled web of 
primate taxonomic history or to touch on 
every controversial point. 

The basic division of the primates into two 
groups, the suborders of this classification, is 
old. The groups are, in fact, the Linnaean 
genera Lemur and Simla , grown almost be¬ 
yond recognition. Linnaeus boldly included 
man in the Primates but as a third genus, 
hence coordinate with the modern suborders. 
Early nineteenth century writers, e.g., Cuvier, 
Illiger, Blumenach, usually either declined to 
classify man as a zoological specimen or 
made him the unique member of a separate 
order. The point requires no argument now. 
All zoologists agree that man is a primate, 
and there are few who do not admit Homo 


to the same large subdivision, suborder, as 
the apes. The only disagreement on this point 
comes from those who wish to derive man— 
or perhaps who wish that man had been de¬ 
rived—from a vaguely remote early Tertiary 
source independent of the origin of monkeys 
and apes. The consensus of zoologists so over¬ 
whelmingly opposes such a view that it need 
not be discussed further at this point. 

Whatever many students of the classical 
nineteenth century did with man, they con¬ 
tinued to divide other primates into two 
groups under many different names: “makis” 
and “singes” in Cuvier, De Blainville, and 
many other French authors, “Quadrumana” 
and “Prosimii” (essentially) in Illiger, “Lem- 
uroidea” and “Anthropoidea” in Mivart 
and most later authors, etc. Illiger, however, 
excluded the tarsier and the aye-aye from the 
Prosimii and made each the type of a sepa¬ 
rate suborder, and many students divided the 
higher primates in distinct and coordinate 
groups, often called suborders, the Catar- 
rhini and Platyrrhini of Ehrenberg (1820). 

All these groupings, and others, still ap¬ 
pear to be natural but may well be, and 
usually are, reduced below the subordinal 
level. It seems quite possible that New 
World and Old World monkeys arose inde¬ 
pendently from Eocene prosimians, but the 
transitional stages are not yet known in 
either case. They share characters not found 
in lemurs; their prosimian ancestors, if dis¬ 
tinct, must have been closely allied; and 
there is no serious objection to continuing to 
unite them, along with apes and men, in a 
single suborder, as is done in almost all 
modern classifications. 

There is less agreement regarding the 
lower primates. A few students (e.g., Abel, 
1931a) place the aye-aye and its supposed 
allies in a separate suborder. This is largely 
based on belief that the aye-aye, “CAei- 
romys ” in most discussions but properly 
Daubentonia , has had a distinct lineage since 
the Paleocene. I have studied this evidence 
and found some of it invalid and the rest 
equivocal, as will be remarked elsewhere. It 
now seems more probable that the peculiari¬ 
ties of Daubentonia are rather superficial and 
that it is a true lemur, perhaps even of rather 
late origin from the typical lemurs. At any 
rate its subordinal distinction is not war¬ 
ranted by present data. 
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As regards the tarsiers and their allies, 
perhaps a consensus favors giving them sub¬ 
ordinal rank. At least one excellent anatomist, 
Sonntag, thinks them only moderately aber¬ 
rant lemurs, but more, e.g., Wood Jones, 
Le Gros Clark, think they have, for all practi¬ 
cal purposes, always been distinct from the 
lemurs. Without denying the obvious fact 
that later tarsioids, at least, form a well- 
defined and very distinctive group, I venture 
to go against the consensus to the extent of 
calling that group a secondary (infraorder) 
rather than primary (suborder) division of 
the Primates. The Paleocene and earlier 
Eocene members of the two groups are very 
much alike, indeed often indistinguishable on 
more than a generic level unless known by 
excellent materials. Synthetic and inter¬ 
mediate types occur. The indication is that 
a general, more lemur-like, prosimian stock 
was then splitting into many lines. Most of 
these divergent specializations led to early 
extinction, but the tarsioids happened to sur¬ 
vive without, however, ever becoming varied 
enough or distinct enough to warrant (in my 
opinion) classing them as a group equal in 
rank to the whole of the ancestral stock plus 
all its less long-lived or less divergent de¬ 
scendants. 

The classification of the Primates may 
thus still start with two suborders, for which 
I adopt the names Prosimii and Anthro- 
poidea. The use of “Prosimii” rather than 
the antithetical and now more usual “Lem- 
uroidea” depends on a somewhat compli¬ 
cated weighing of alternatives. Without 
going into these here, it may be noted that 
Prosimii is appropriate and prior and that 
Lemuroidea is needed as the name for a super¬ 
family, a much less inclusive group. 

As to the relationships of the two sub¬ 
orders, the Anthropoidea were almost surely 
derived from early members of the Prosimii. 
Given the variety of each group and the sur¬ 
vival of both, this does not argue against 
considering their separation as the primary 
or most important (not necessarily the first) 
dichotomy of the Primates. 

PROSIMII 

Alternative subdivisions of these lower 
primates would be to contrast lemur-like and 
tarsier-like forms, to recognize these and a 


third group of loris-like prosimians, or to 
adopt a three-fold division into lemur-like, 
aye-aye-like, and tarsier-like. All three ar¬ 
rangements are current and all are defensi¬ 
ble. In adopting the second, I nearly follow 
Gregory (1915 and elsewhere), and I also 
use his appropriate names for the groups, 
Lemuriformes, Lorisiformes, and Tarsiifor- 
mes. Reasons for suggesting that Dauben - 
tonia can properly be considered lemuriform 
are given elsewhere. The history of the 
Lorisiformes is obscure, but they are now a 
well-defined group. All three infraorders seem 
to be derived from a common prosimian an¬ 
cestry from which the Lemuriformes have di¬ 
verged the least (in their most conservative 
lines hardly at all), the Lorisiformes more, 
and the Tarsiiformes most. 

The whole arrangement of the Prosimii 
here follows Gregory, 1915, in essential re¬ 
spects, aside from such points as including 
the tupaioids and fplesiadapids. Gregory’s 
classification was not very widely adopted 
and was attacked especially by certain 
European students. I also formerly departed 
further from it than I do now, but reconsider¬ 
ation persuades me not only that it was the 
best arrangement ever made at its date, but 
also that the many discoveries of more than a 
quarter of a century since then have tended 
to support its main features and failed to 
support, or decidedly oppose, most of the 
alternative arrangements and criticisms. 

LEMURIFORMES 

Among recent forms, the tupaioids, lemur- 
oids, and daubentonioids are clearly natural 
units, whatever opinion is held as to their 
association. 

Until very recently, the tupaioids were 
always classified as Insectivora or, occasion¬ 
ally, as representing a separate order (Meno- 
typhla) allied to the Insectivora. Their re¬ 
markably primitive character has long been 
recognized, and several students have even 
stressed their supposed possession of mar¬ 
supial characters or affinities. (Regarding 
this point, the characters in question, listed 
by Gregory, 1910, are either primitive for 
both marsupials and placentals or are the re¬ 
sult of quite superficial convergence in 
isolated details.) They are less specialized in 
their average or conjoint anatomy than are 
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any of the (other or true) living insectivores, 
and they share with the didelphids the dis¬ 
tinction of being the most nearly generalized 
of surviving Theria. On the other hand, they 
also have unmistakable and significant re¬ 
semblances to the primates. 

This fact, too, has long been recognized, 
and all recent students agree that the tu- 
paioids are either the most primate-like 
insectivores or the most insectivore-like pri¬ 
mates. This recognition was involved in the 
conception of the Menotyphla as a sort of 
intermediate insectivore-primate group. For 
a time this supposed suborder or order was 
used as a dumping ground for forms re¬ 
sembling both insectivores and primates but 
not believed to be definitely assignable to 
either. Many of the fossils placed here 
showed no special resemblance to macro- 
scelidids or tupaiids, and the arrangement 
was really indefensible on morphological 
grounds. It also overlooked the fact that the 
typical “menotyphlans” are the macrosceli¬ 
dids, not the tupaiids, and that the macro- 
scelidids are more like (other) insectivores 
and less like primates than are the tupaiids. 

The resemblance between macroscelidids 
and tupaiids is real, but it now appears to be 
less significant and less exclusive than was 
formerly supposed (see, e.g., Carlsson, 1922). 
In large part the resemblance is the same as 
that between tupaiids and insectivores in 
general: they share such primitive placental 
characters as are preserved in the various 
representatives of the two groups but share 
few specialized characters. Such residual and 
specific resemblance as exists suggests only 
that macroscelidids and tuapiids arose from 
the same very early, more or less proto- 
erinaceoid group of insectivores. (See also 
p. 176, and Evans, 1942, who opposes this 
view.) 

The primates apparently arose from this 
same group, which is hypothetical but is 
nearly approached in structure by various 
known genera. It now appears that the 
tupaioids arose from the line leading defi¬ 
nitely to the primates and after this line had 
become distinct and had acquired the most 
basic of primate characters. No other ex¬ 
planation seems adequate to account for the 
many definite and special lemuroid char¬ 
acters of the tupaiids, see, e.g., Le Gros 


Clark, 1934a. The most appropriate taxo¬ 
nomic expression of this phylogenetic infer¬ 
ence is to place the tupaiids in the Primates. 

Several early Tertiary genera in America 
and Europe have been placed in the Tu- 
paiidae or Tupaioidea, but in every case 
better knowledge has shown, again, that the 
resemblance was confined to primitive or 
generalized characters and that the fossils in 
question are almost certainly true (“lipo- 
typhlan”) insectivores. The only known fos¬ 
sil that is definitely, unquestionably tupaioid 
is f Anagale, based on an isolated but beauti¬ 
fully preserved fossil from the early Oligocene 
of Mongolia (see Simpson, 1931b). In some 
respects this ancient tupaioid was even more 
lemur-like than are the living forms, and it 
strongly supports the inference that the 
tupaioids arose from primitive Lemuriformes 
and slightly diverged from the lemuroids 
proper while retaining most of their ancestral 
characters. 

The fplesiadapids are a peculiar and in¬ 
teresting group that is only now becoming 
adequately known. The most important 
earlier opinions were (a) that these are ances¬ 
tral daubentonioids (“cheiromyoids”), as 
maintained by Stehlin, 1912-1926, and most 
later European authors even to the present 
time, and (b) that they were “menotyphlan” 
insectivore-primates, as claimed by Matthew, 
e.g., 1937. 1 In a detailed account of much 
better material than has been studied by any¬ 
one else, however, I demonstrated (Simpson, 
1935d) that the resemblances to tupaiids are 
only general lemuroid characters and those to 
Daubentonia likewise general lemuroid char¬ 
acters plus some demonstrable convergence. 
It now seems almost certain that the fplesi- 
adapids were an offshoot from definitely 
lemuroid ancestors, closer to typical lemurs 
than are the tupaiids, roughly paralleling the 
probably later daubentoniids in the special¬ 
ization of the incisors but not specially re¬ 
lated to them. 

The arrangement of the living Prosimii, 
other than Tupaiidae, follows Gregory, 1915, 
with a few modifications based on more recent 
work. Aside from the treatment of Dauben¬ 
tonia and Tarsius already sufficiently men- 

1 But note that this is a posthumous publication, and 
on this point it involves none of the new materials or 
new studies after about 1918. 



184 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


VOL. 85 


tioned, this part of the classification is not 
particularly controversial and calls for no 
special comment. 

Except for the two most recently named 
genera, t Macrotarsius and f Paratetonius y the 
relationships and classification of all the 
early Tertiary prosimian genera are dis¬ 
cussed in Simpson, 1940a, and details need 
not be repeated here. Thanks to the work of 
Stehlin, 1912, and Gregory, 1920, the fAdap- 
idae are much the best-known Eocene pri¬ 
mates, and they are exceptionally important 
as nearly representing generalized lemuroid 
anatomy and structurally appropriate as an¬ 
cestors for all the Anthropoidea, although it 
is improbable that the descent is nearly direct 
among the known forms. The extraordinarily 
varied fAnaptomorphidae will probably prove 
to be a partly unnatural group when some of 
the genera are better known, but in general 
these animals evidently represent an almost 
explosive early deployment of a division of 
Prosimii of which Tarsius is the sole sur¬ 
vivor. The somewhat rodent-like fApate- 
myidae were formerly confused with the 
really quite distinct fPlesiadapidae but were 
finally clearly separated by Jepsen, 1934. 
The fapatemyids appear to be less defi¬ 
nitely lemur-like than the fpksiadapids. 
They are probably, but not surely, true 
primates. Supposed ancestry or other special 
relationship to Daubentonia , often claimed 
for the fapatemyids as well as the fplesiada- 
pids, is not absolutely impossible but does not 
now appear to be supported by any good 
factual evidence. The highly distinctive fcar- 
poleStids were surely not ancestral to any 
known later forms and were of very dubious 
but possibly proto-tarsioid origin. 

The Suborder fCedliolemuroidea and family 
fCeciliolemuridae proposed by Weigelt, 1933, 
are omitted froni this classification. They 
were defined principally on the absence of 
primate characters and it seems slightly 
ridiculous to insert in the Primates subdi¬ 
visions based on their being unlike primates. 
\Cecilioltmur may eventually prove to be a 
primate, but its affinities are now too doubt¬ 
ful to warrant making a formal place for it in 
the classification. Although, or because, vir¬ 
tually no attention has been paid to it, 
mention may be made of f Arrhinolemur 
Ameghino, 1898, at first considered to be a 


lemur and later placed in a separate order 
fArrhinolemuroidea. The one specimen in 
question is the crushed skull of a fish (per¬ 
sonal observation). 

ANTHROPOIDEA 

The classic division of this group into 
Platyrrhini and Catarrhini, dating from 
Hemprich, 1820, is still widely current, but 
it is here abandoned. There are three, not 
two, well-marked subdivisions, the Ceboidea, 
Cercopithecoidea, and Hominoidea of this 
classification. As far as now known, they may 
be of about equal antiquity, and it is by no 
means well established or generally agreed 
that the later two form a single and exclusive 
unit, as implied by the classic arrangement. 
Incidentally, it has been shown by Pocock, 
1925, that some ‘‘Platyrrhini ** are descrip¬ 
tively catarrhine (have narrow noses). This 
does not in itself invalidate the systematic 
use of the names, but it may lessen regret at 
their abandonment. 

CEBOIDEA 

The history of the Ceboidea is virtually 
unknown. From their comparative anatomy 
and distribution, there is little doubt that 
all the ceboids represent the radiation of a 
single stock isolated in South America during 
Tertiary times, but known fossils are few and 
not very enlightening. Known Pleistocene 
forms are not very different from living 
ceboids of the same regions. The only known, 
or at least well-defined. Tertiary form is 
t Homunculus in the Miocene (or less prob¬ 
ably late Oligocene to Miocene). Ameghino 
considered it as near the ancestry of man, 
and he erected a family fHomunculidae. 
The most recent student of the genus, Rus- 
coni, 1935, insists on the retention of this 
family, but his excellent new materials, and 
all other considerations, seem rather to sup¬ 
port the view of Bluntschli, 1931, and others 
that f Homunculus is a typical cebid, and 
probably not separable from the living sub¬ 
family Aotinae. Ameghino also named many 
other supposed fossil primates from South 
America, as did Roth, ranging in supposed 
age from Cretaceous to Pleistocene, but later 
study has shown that most of these are surely 
not primates and that none surely is a pri¬ 
mate. 
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As far as the present record goes, ceboids 
thus appeared suddenly and in almost mod¬ 
ern guise in the mid-Tertiary of South Amer¬ 
ica. The most reasonable hypothesis is that 
ceboids arose from one of the Paleocene or 
Eocene prosimian stocks of North America 
and that their early deployment, or indeed 
almost all their history, occurred in the more 
tropical parts of South America, where Ter¬ 
tiary fossils are extremely rare. This is, how¬ 
ever, only a hypothesis. 

The living ceboids are a rather small 
group, including 14 genera in this classifica¬ 
tion (four or five others are occasionally 
separated), but their taxonomy is extremely 
confused. All the well-known genera have re¬ 
ceived two or more names each, and in 
several cases the names most widespread in 
the literature are invalid. For example, the 
familiar names Nyctipithecus, Brachyurus , 
Mycetes , Chrysothrix , Hafiale , and Midas are 
all invalid as applied to members of this 
group, yet some or all of them are used in 
most books, even those of recent date. The 
arrangement has also been the subject of 
numerous changes and dispute, although not 
more so than in many other superfamilies. 

The arrangement adopted here is an out¬ 
growth of successive steps taken especially 
by Gray, Flower, Weber, Elliot, and Pocock. 
Aside from minor points of orthography and 
sequence it differs little from Elliot, 1913, 
and still less from Pocock, 1925. Pocock has 
also given a valuable review of classification, 
so that the only points requiring much notice 
here are those that differ from him. 

Almost all authorities except Pocock have 
placed Callicebus in the Aotinae, but he makes 
a separate subfamily for it. (Elliot placed it 
in the Callithricidae, but, as Pocock re¬ 
marks, this can only be explained as acci¬ 
dental.) I have preferred to follow the more 
usual arrangement. On the other hand, I have 
retained Atelinae for the rather unified 
group Ateles-Brachyteles-Lagothrix, an ar¬ 
rangement dating from Gray and supported 
by Pocock, although many recent authors 
unite them with the Cebinae. 

The position of Saimiri (or Chrysothrix ) 
has long been a moot point. Gray, Flower, 
and many others associated it with Callice - 
bus , or the group Aotinae as here recognized, 
and Elliot transferred it to the Pithecinae, 


but Weber placed it near Cebus . Pocock 
strongly supported this, and I have followed 
their opinion. 

Callimico is a curiously synthetic type, 
callithricid as to feet and cebid as to skull 
and teeth, so that it forms a rather well- 
defined subfamily. Pocock places it in the 
Callithricidae, Weber in the Cebidae, and I 
have followed the latter since the foot char¬ 
acters seem to be adaptive features that are 
suggested in some cebids and that could 
readily be merely convergent toward calli- 
thricids. 

The tamarins (and their close allies) form 
a rather varied group and are commonly di¬ 
vided into three (Pocock) or four (Elliot) 
genera. I have followed Weber in considering 
these groups as subgeneric, a course also 
somewhat less confusing from a nomencla- 
tural point of view. Cercopithecus is the oldest 
name applied to the tamarins, but this usage 
has been eliminated by official suspension of 
the Rules. The next oldest name, Midas , is 
common in the literature but is clearly pre¬ 
occupied, so that Leontocebus becomes the 
correct name of the (collective) genus. Weber 
is wrong in adopting Mystax with the same 
inclusiveness, for Leontocebus has 31 years of 
priority. 

Miller has recently (1924) given a partial 
classification which is extremely “split,” with 
families Alouattidae, Aotidae, and Saimiri- 
dae. It is difficult to see much merit in a 
classification that gives family rank to dis¬ 
tinctions, as between Cebus and Saimiri , that 
no one else considers as more than subfamilial 
and that some of the most competent recent 
authorities do not consider supergeneric, and 
I am not aware that Miller has adduced suf¬ 
ficient evidence for his radical views. 

Perhaps mention should be made of sensa¬ 
tional reports of the discovery of non-ceboid 
primates, presumably anthropoid apes, in 
South America. Without giving more pub¬ 
licity to this notorious case, the fact remains 
that no trace of primates other than Ceboidea 
has ever been found in South America. 

CERCOPIT H ECOID EA 

With closer approach to man in the zoologi¬ 
cal system, the confusion bequeathed us by 
swarms of students, of all degrees of compe¬ 
tence and shades of judgment, becomes in- 
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creasingly greater. Some idea of this con¬ 
fusion can be obtained from the following in¬ 
complete list of names, all of which have been 
applied to macaques: 

Cynamolgus , Cynomolgus , Cynomolgos 

Gymnopyga 

Inuus 

Lyssodes 

Macaca , Macacus , Macaco , Macaquo 

Magotus 

Magus 

Maimon 

Nemestrinus 

Ouanderou 

Pithecus 

Pithes 

Pithex 

Rhesus 

Salmacis, Salamacis 

Silenus 

Simla 

Sylvanus 

Vetulus 

Zati 

Aside from these names, used at one time 
or another for macaques as distinct from 
other monkeys, macaques have also been 
combined with other forms in inclusive 
genera, such as Papio or Cercocebus , so that 


Pocock, 1926, and some others give the 
Cercopithecidae and Colobidae family rank, 
a valid system, but the differences between 
the two are not so great as is usual between 
mammalian families, and some fossil forms 
seem to be related to both groups and to sug¬ 
gest that a definitive family arrangement 
would not follow just these lines. The more 
usual subfamily separation is, therefore, re¬ 
tained pending further discoveries. 

Perhaps the most disputed names among 
the higher primates are those of the macaques, 
guenons, langurs, orang, and chimpanzee, 
which may be discussed here, although the 
latter two are hominoids. The principal vari¬ 
ant usages are as tabulated below. 

Osborn, 1910, is given as the usual nomen¬ 
clature, the one probably most familiar and 
widespread in textbooks, etc. 

Allen has shown beyond any question that 
Macaca (of which Macacus is merely an in¬ 
valid variant) is the correct generic name of 
the macaques, and Elliot was almost the only 
writer to doubt this even before Allen wrote. 
Cercopithecus is apparently preoccupied, but 
the Commission has suspended the Rules 
(Opinion 104) and made its use in this sense 
officially valid, superseding Elliot’s otherwise 
necessary change. Semnopithecus is preoccu- 


Osborn, 1910 


Elliot, 1913 Pocock, 1925 This Classification 


Macaques 

Guenons 

Langurs 

Orang 

Chimpanzee 


Macacus 

Cercopithecus 

Semnopithecus 

Simia 

A nthropopithecus 


Simia , Pithecus , and 

Lasiopyga 

Pygathrix 

Pongo 

Pan 


Magus Macaca Macaca 

Cercopithecus Cercopithecus 
Pithecus Pygathrix and Presbytis 

Simia Pongo 

Anthropopithecus Pan 


altogether (disregarding variant spellings) 
macaques have been placed in at least 25 
different genera or subgenera, yet it is the 
present consensus that all belong in one genus 
with perhaps three subgenera, requiring a 
total of three names, only one of generic 
(and hence also subgeneric) rank. The con¬ 
fusion here exemplified extends to the nomen¬ 
clature and arrangement of the whole group. 
In the present classification the arrangement 
follows the apparent consensus of competent 
recent students, and the generic nomencla¬ 
ture is an attempt to follow the Code and 
Opinions without deviation. 


pied and is generally abandoned by careful 
recent students. As between Pithecus and 
Pygathrix , there is a serious question on the 
basis of the Rules, but this need not be further 
discussed since the Commission has sup¬ 
pressed Pithecus , removing it altogether from 
zoological nomenclature (Opinion 114). If all 
the langurs are united in one genus, this ap¬ 
parently makes Pygathrix the valid name, as 
Elliot maintained, but there is some reason 
to recognize two groups, to the second (but 
larger and more typical) of which the name 
Presbytis then applies. Elliot believed that 
the Linnaean name Simia should refer to a 
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macaque. It would thus include all the 
macaques, if they are united in one genus as 
here, but Elliot separated them into three. 
On this question I follow Pocock who says 
that Elliot’s splitting of the genus has “no 
ascertainable reasons/* Most authors have 
used Simla for the orang. So much ambiguity 
has arisen that the Commission suppressed 
the name Simla (Opinion 114), thus leaving 
Pongo for the orang and Pongidae for the 
Simiidae of most authors. Anthropopithecus 
was proposed at least 22 years after Pan , 
so the latter has clear priority, as Elliot es¬ 
tablished. The Commission was requested to 
suspend the Rules but would not do so 
(Opinion 90), and Pan is, therefore, the valid 
name. 

In 1924 a group of zoologists announced 
that they intended to use Anthropopithecus 
for the chimpanzee, Simia for the orang, and 
Cercopithecus for the guenons, regardless of 
the Rules. Nevertheless the Commission re¬ 
fused suspension of the Rules to the first, 
suppressed the second name, and authorized 
only the third in the way desired by these 
zoologists. Undoubtedly for some time to 
come there will still be rugged individualists 
who will use these generic names as they 
please, but uniformity can be achieved, if 
ever, only by following the established Code 
and later decisions made in accordance with 
its provisions. Complete agreement is impos¬ 
sible, and everyone must feel that some of the 
Opinions have been unfortunate and ill ad¬ 
vised, yet this is the only standard that we 
have or are likely to have and it is surely for 
the common good to submerge personal de¬ 
sires and promote uniformity by adhering to 
it. The same considerations apply to the sup¬ 
pression of the name Pithecus , which also 
provoked the indignation of some students. 

\Moeripithecus is known only from one 
jaw fragment with two teeth. It is usually 
considered as a doubtful cercopithecoid, but 
Gregory, 1916, referred it to the Para- 
pithecidae, and Remane, 1921, doubtfully to 
the Hylobatidae. fApidium, also based on a 
single specimen, is equally dubious, but 
Gregory considers it as related to f Oreopithe- 
cus . t Oreopithecus is a relatively well-known 
form and is certainly a cercopithecoid pri¬ 
mate, but with certain peculiarities that 


make its position uncertain. It has been 
placed in a family by itself, which seems an 
undue distinction, and also in a separate sub¬ 
family of Cercopithecidae. The other known 
fossil cercopithecoids are all rather near the 
living forms. Most of the known older anthro¬ 
poids seem to be nearer the hominoids than 
the cercopithecoids, although definitely more 
primitive than living apes. This is anomalous 
in view of the frequent opinion that homi¬ 
noids may have arisen from cercopithecoids* 
but the higher primates leave few and poor 
fossils, and negative evidence in this group 
can be given little weight. 

HOMINOIDEA 

Most students now believe that the gibr 
bons, apes, and man form a natural unit, but 
there are few questions on which wider di¬ 
vergence of opinion is to be encountered. 
Disregarding those who maintain that man 
is a separate “creation,” which of course is 
no longer believed by anyone whose opinion 
need be considered, there are, nevertheless, 
some students who believe, or at least seem 
to say, that man’s ancestry has been sepa¬ 
rate from the beginning of primate differen¬ 
tiation. This would presumably place man in 
a separate suborder or order (which has been 
proposed). Others would derive him from the 
tarsioids (c.g., Wood Jones), others from the 
ceboids (e.g., Ameghino), and indeed almost 
every primate group has been hailed as in¬ 
cluding the ancestry of man. It is not possible 
or necessary to review these controversies 
here. I believe that Gregory has achieved the 
most valuable syntheses of the work of 
others, combined with his own very broad 
and detailed knowledge, and cite him as re¬ 
cent authority for the conviction that the 
gibbons, apes, and man are a unit, derived 
from a common ancestry. 

If this is accepted, it does not much matter 
what rank is given to that unit. In keeping 
with the general scale of this classification, 
superfamily rank is most convenient here. 
Wilder boldly united all these forms in a 
single family, Hominidae, and Gregory and 
Heilman (e.g., 1939d) have adopted this ar¬ 
rangement. On the basis of usual diagnostic 
characters, such as the teeth, viewed with 
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complete objectivity, this union seems war¬ 
ranted. I nevertheless reject it, for two 
reasons: (a) mentality is also a zoological 
character to be weighed in classification and 
evidently entitling man to some distinction, 
without leaning over backward to minimize 
our own importance, and (b) there is not the 
slightest chance that zoologists and teachers 
generally, however convinced of man’s con¬ 
sanguinity with the apes, will agree on the 
didactic or practical use of one family em¬ 
bracing both. 

f Parapithecus has been considered a cer- 
copithecoid and even referred to the Cerco- 
pithecidae (as by me in a previous classifica¬ 
tion, 1931a), but Gregory’s repeated and 
careful analyses emphasize its prototypal 
hominoid characters, and I, therefore, place 
it in this superfamily. Alternatively, it may 
be near the common ancestry of Cercopithe- 
coidea and Hominoidea if, as Gregory and 
many others believe (but an equal number of 
distinguished students do not believe), these 
groups did have a common anthropoid ances¬ 
tor. Manifestly of great importance, this 
poorly known genus is quite insufficiently 
known to give definite answers to this or 
other questions asked of it. 

The new subfamily arrangement of the 
Pongidae is a development of the ideas of 
Gregory and Heilman, 1939b, although they 
have not classified all the genera involved. 
The arrangement certainly is not definitive 
and probably is not fully natural, but it is 
morphologically defensible and seems to be a 
practical expedient pending better knowl¬ 
edge. The gibbons are a relatively unified and 
early offshoot of the hominoid stock, and the 
ancient (Oligocene) f Propliopithecus seems 
already to be on this line and outside the an¬ 
cestry of the higher apes, f Paidopithex is 
known only from a rather dubious femur but 
is included for completeness. 

The fDryopithecinae are probably a very 
heterogenous group which represents a stage 
in primate evolution rather than a single 
phylum and its branches. Thus the different 
Ponginae probably arose from different 
fDryopithecinae so that the separation of 
the subfamilies is not phylogenetic classfica- 
tion, but the true phyla are not really dis¬ 
tinguished at present. Every scrap of a 
fdryopithecine has been studied and re¬ 


studied in exhaustive detail, but these fossils 
are scraps, for the most part, and about all 
that emerges with sufficient clarity is that this 
is a complex from which the living great apes, 
the faustralopithecines, and man may have 
arisen. The ages here given for the Indian 
(Siwalik) fdryopithecines are younger than 
claimed by most authors, but I have followed 
Colbert, whose correlations seem to me more 
likely than those of Pilgrim. 

f Australopithecus , together with \Plesi- 
anthropus and ^Par ant hr opus which seem to 
me only subgenerically distinct, at most, has 
been considered everything from a direct 
ancestor of man to merely another sort of 
chimpanzee. Dart’s placing of fAustralo¬ 
pithecus in a family “Homo-simiadae” (1925) 
only served to exemplify the total ignorance 
of zoology so common among the special 
students of these higher primates (although, 
of course. Dart’s work is excellent in his own 
field). I accept the opinion of Gregory and 
Heilman that f Australopithecus represents a 
line of fdryopithecines that evolved more or 
less in the same direction as man but did so 
more slowly, resulting in a structural, but not 
phylogenetic, intermediate stage between 
man and the surviving great apes. 

All specimens of fossil hominids that differ 
in any discernible way from Homo sapiens, 
and some that do not, have at one time or 
another been placed in different genera. Al¬ 
most none of these anthropological “genera” 
has any zoological reason for being. All known 
hominids, recent and fossil, could well be 
placed in Homo. At most, f Pithecanthropus 
(with which f Sinanthropus is clearly synony¬ 
mous by zoological criteria) and f Eoanthropus 
(if the ape-like jaw belongs to it) may be 
given separate generic rank. Perhaps it would 
be better for the zoological taxonomist to set 
apart the family Hominidae and to exclude 
its nomenclature and classification from his 
studies. 

Literature on Primates 

Literature on the Primates, including man, 
exceeds that on all other animals put to¬ 
gether, and even the relatively small fraction 
directly concerned with taxonomy is very 
extensive. Nevertheless there is no single 
work in which the classification of all the 
primates is adequately discussed. A few dta- 
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tions of authority on particular points have 
been made, and a few others may be added 
here. 

Elliot’s monumental review (1913) has 
been severely criticized and it has defects, 
like all the products of man, but it remains 
the best single source of information on living 
primates. It does not define supergeneric 
groups, and it almost completely neglects 
study of relationships and phylogeny. Greg¬ 
ory, 1915, is an outstanding, succinct study of 
the classification of the Prosimii. Pocock’s 
papers, 1918a, 1925, 1926, include an im¬ 
portant reclassification of living forms. These 
are usefully reviewed in Weber, 1928, and 
numerous other books cover particular points 
or subdivisions, e.g., Le Gros Clark, 1934a; 
Lyon, 1913; Remane, 1921a and b; Sonntag, 
1924. 

Most of what was then known of fossil 
primates was brought together by O. Abel 
in 1931, whose book is invaluable despite 
some serious errors and the adoption of a 
classification now untenable in important re¬ 
spects. Among classic studies on fossil Pro¬ 
simii may be mentioned Gidley, 1923; Gran- 
didier, 1904; Gregory, 1920; Matthew, 1915; 
Ossenkopp, 1925; Stehlin, 1912, 1916; Teil¬ 
hard de Chardin, 1916, 1921. I reviewed the 
Paleocene and Eocene forms in 1940a. Among 
the most recent studies of particular genera 
or groups are John Clark, 1941; Le Gros 
Clark, 1934a; Heller, 1935a; Jepsen, 1934; 
Lamberton, 1939; Lewis, 1933; Seton, 1940; 
Weigelt, 1933. 

On f Homunculus, etc., see Bluntschli, 
1931; Rusconi, 1935. 

There is little important recent literature 
on fossil Cercopithecoidea, but see, for in¬ 
stance, Andrews, 1916; Broom, 1940; Schwal¬ 
be, 1915. 

Gregory’s papers are among the most im¬ 
portant studies of fossil Pongidae and the 
origin of man and they summarize and refer 
to almost all other work on the subject; see, 
e.g., Gregory, 1916, 1922, 1934; Gregory and 
Heilman, 1926, 1939b; Gregory, Heilman, 
and Lewis, 1938. Also, among many others, 
W. Abel, 1931; Broom, 1939; Colbert, 1938b; 
Ehrenberg, 1938; Hopwood, 1933; Koenigs- 
wald, 1935; Lewis, 1934; Pilgrim, 1915. 

No attempt is made here to cite the litera¬ 
ture on fossil men. 


fTILLODONTIA 

This is one of the several orphan orders of 
the early Tertiary, stray groups too unlike 
other known forms for convenient or prob¬ 
able reference to any established order, of un¬ 
known ancestry, and without known de¬ 
scendants. The erection of several orders, 
each comprising only a few genera and of 
slight importance in the general scheme of 
mammalian life and history, is necessary and 
is already well established by usage. Each of 
these groups is a monument to our ignorance 
of many of the most basic facts of the de¬ 
velopment of the Mammalia. 

It is believed that the ftillodonts were 
probably an independent offshoot of the 
general, broad insectivore group of the 
Mesozoic, but this is rather hypothetical. In 
the present classification the order is moved 
from second place to fifth. This places it near 
a similar and perhaps really related order, 
that of the. ftaeniodonts, and also removes it 
from the better established collocation of In- 
sectivora, Dermoptera, Chiroptera, and Pri¬ 
mates. 

Most authorities place the early (fEs- 
thonyx) and the late (f Trogosus, \Tillo- 
therium) ftillodonts in separate families or 
subfamilies, and Hay (1930) recognized three 
families (fEsthonychidae, f Anchippodonti- 
dae, fTillotheriidae). There is at present no 
justification for the latter arrangement and 
little for the former. Even if not exactly an¬ 
cestral and descendent, the two recognizable 
groups are closely similar structurally and 
differ principally only in that the earlier 
forms are more primitive, as would be ex¬ 
pected. Contrary to my former opinion, I, 
therefore, think that family separation much 
overstresses the diversity, and I prefer not to 
recognize subfamilies on an almost purely 
horizontal basis and in a group with so few 
known genera, f Anchippodus and fAnchip- 
podontidae have clear priority as generic and 
family names, respectively, but their basis is 
very poor and dubious, and it is preferable 
to follow usage in recognizing the better de¬ 
fined names based on relatively fine ma¬ 
terial. 

No extensive study of the ftillodonts has 
been undertaken since Cope and Marsh, al¬ 
though the material in hand, partly unde- 
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scribed, warrants revision and new, intensive 
investigation. The order is briefly reviewed in 
Simpson, 1929d, and the older literature is 
listed in Hay, 1902,1930. 

fTAENIODONTA 

The ftaeniodonts are another orphan 
order like the ftillodonts, although the 
known forms are more varied and cover a 
longer span. Cope’s original belief in their 
affinities with the ftillodonts is now generally 
abandoned, and Matthew (1937) explicitly 
contradicts it, but the subject seems to me 
still open pending closer study of the ftillo- 
donts. In the meantime this classification 
follows Matthew and other good recent au¬ 
thorities in maintaining ftaeniodonts tenta¬ 
tively as a separate order of proto-insecti- 
vore origin. Wortman’s thesis (see references 
in Simpson, 1931c, and Matthew, 1937) that 
the ftaeniodonts were related, or ancestral, 
to the Xenarthra or Edentata as a whole is 
generally rejected. Matthew, 1937, main¬ 
tains, however, the possibility of some more 
remote, superordinal connection. I tend to 
reject any relationship closer than through 
the generalized proto-Insectivora. 1 

Matthew, 1937, has discussed the group as 
a whole. This arrangement follows him ex¬ 
cept that he has four subfamilies (fOnycho- 
dectinae and fPsittacotheriinae in addition 
to the two here retained), three of them with 
only one genus in each. This seems to me to 
obscure a rather plain double division of the 
family and to overemphasize the differences 
between f Onychodectes and f Conoryctes and 
between f Ectoganus and f Stylinodon, dif¬ 
ferences in each case largely matters of pro¬ 
gressive evolution, even though not entirely 
so. 

The Paleocene forms were revised by 
Matthew, 1937, and added to by Gazin, 1941. 
Gazin, 1936b, also greatly improved knowl¬ 
edge of f Ectoganus . There is no recent study 
of f Stylinodon . 

EDENTATA 

Confined as they have always been geo- 

1 My publication was not available to Matthew, who 
died soon after it appeared. 


graphically, the edentates are one of the most 
abundant, varied, and interesting of mam¬ 
malian orders. Most classifications have sepa¬ 
rated them sharply from other mammals, 
some (e.g., Gervais, Thomas, Ameghino) 
placing them in a distinct subclass, or even 
maintaining that they were independently de¬ 
rived from reptiles and hence could hardly be 
considered as true mammals. This extreme 
view has, however, been abandoned, and 
now no one seriously doubts that the eden¬ 
tates arose from primitive Eutheria and be¬ 
long in that subclass. The crucial evidence 
of the earliest Xenarthra and especially of the 
fPalaeanodonta strongly suggests that the 
edentates arose from proto-Insectivora, along 
with several other archaic orders, about the 
beginning of the Paleocene. 

The Bruta of Linnaeus included Elephas , 
Trichechus , Brady pus, Myrmecophaga , and 
Manis, while the armadillos (all in Dasypus ) 
were placed in his Bestiae along with pigs, 
insectivores, and opossums. Linnaeus can¬ 
not be said to have recognized the group 
Edentata in any form. Storr did make such a 
recognition in 1780 when he united sloths, 
armadillos, pangolins, and anteaters in his 
Mutici (a name historically antecedent to 
Edentata but now forgotten). The aardvark 
was long referred to Myrmecophaga and 
placed in the Mutici or Edentata where it was 
retained even after generic and family sepa¬ 
ration. The classical conception of Edentata 
thus includes five well-defined groups of re¬ 
cent animals, sloths, anteaters, armadillos, 
pangolins, and aardvarks. The extinct 
f ground sloths and fglyptodonts, when dis¬ 
covered, soon fell naturally into this order as 
two more distinct groups. Wortman pro¬ 
posed also adding the fTaeniodonta, and this 
was widely (not universally) accepted for a 
time but has since been generally aban¬ 
doned. Most recently Matthew has added 
the fossil group fPalaeanodonta, which seems 
surely to belong here, while cumulative evi¬ 
dence has necessitated removing the pan¬ 
golins and aardvarks, as discussed under 
their respective orders. Thus the present 
conception of the contents of the Edentata 
has arisen, a history summed up in this 
diagram: 



1945 


SIMPSON: CLASSIFICATION OF MAMMALS 


191 


Classic 

Contents, Subdivision Additions 

About 1780 


Removals 


Present 

Contents 


(Tree) sloths — 

Armadillos — 

Pangolins — 

Anteaters [ Anteaters, 

< Aardvarks (genus in 
[ 1795, family in 1821) 


fGround sloths (1796) 
fGlyptodonts (1838) 
fTaeniodonts (known 
1874, added to order 
in 1896) 
fPalaeanodonts 
(known 1903, added 
to order 1904) 


— Tree sloths 

— Armadillos 

To own order about 
1904 and later 

— Anteaters 

To own order about 
1904 and later 

— fGround sloths 

— fGlyptodonts 
To own order in 1876, 

position here never 
fully accepted 

— fPalaeano- 

donts 


fPALAEANODONTA 

Matthew, 1918, believed that the fMeta- 
cheiromyidae of Wortman were a primitive 
offshoot from the ancestry of the Xenarthra, 
and I accepted and substantiated this view in 
a still more detailed study (Simpson, 1931c). 
This now seems to be generally accepted and 
is sufficiently discussed in the two publica¬ 
tions cited, f Epoicotherium and ^Xenocra¬ 
nium are puzzling animals, probably aberrant 
fpalaeanodonts, known as yet only from one 
skull each (Simpson, 1927c; Colbert, 1942). 

XENARTHRA 

Despite the very strong differences in 
appearance, caused by the armor of the 
armadillos and fglyptodonts and the peculiar 
habitus of the sloths, it is not now seriously 
questioned that the Xenarthra are related to 
one another and form a natural group exclu¬ 
sive of any other mammals. They are the 
nucleus of the classical group Edentata, and 
they include the only original members of 
that group still left in it, so that it would be 
historically correct to call them simply 
“ Edentata” and abandon the name “Xenar¬ 
thra,” especially since its complement “No- 
marthra” is not used here. This is, however, 
inconvenient, because then a name would 
have to be devised or resurrected for what is 
here called ‘‘Edentata.” Moreover, “Eden¬ 
tata” has always meant “Xenarthra plus-” 
whatever other forms were supposed to be¬ 
long here, and it is still used in that con¬ 


venient way, even though the additional 
content is not what it was originally or 
until recently. 

To an even greater extent than in other 
South American groups, the fossil Xenarthra 
have been classified in large part from very 
fragmentary remains. Perhaps a third of the 
proposed genera, at most, are well estab¬ 
lished in the sense of being reasonably well 
known, with both their generic distinctions 
and their affinities demonstrated objectively 
and to sufficient extent. The principal stu¬ 
dents of these fossils, notably Ameghino, 
Kraglievich, and Castellanos, have done a 
remarkably skillful and learned job in sorting 
out and classifying the almost endlessly 
varied scutes and limb fragments of ancient 
armadillos, fglyptodonts, and sloths, and it 
is no unfavorable criticism of the magnificent 
results of their patient toil to conclude that a 
really definitive taxonomic arrangement has 
not been achieved, and cannot be on such 
materials. It is, moreover, inevitable that 
their work has been mainly analytical, 
necessarily seeking fine distinctions in sorting 
such specimens, so that their genera are very 
small in scope and the whole classification 
finely split, with categories over-valued in 
comparison with the standards here urged 
for mammals in general. Synthesis may come 
later, and is to be hoped from equally com¬ 
petent hands. 

With probable accidental omissions, I have 
tried to list all well-established genera, along 
with many that are more dubious, at least as 
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to rank. Without the enormously detailed 
knowledge requisite for thorough revision, 
I have ventured to reduce few genera to sub¬ 
generic rank, although I do not doubt that 
many will become subgenera when a more 
complete synthetic balance is eventually 
achieved. Probably most of the listed generic 
names, if not all, belong to real groups, 
whether or not they will always be con¬ 
sidered genera. On the other hand, many pro¬ 
posed genera are here omitted because (un¬ 
less, again, well-established names have been 
accidentally overlooked in this large and 
difficult literature) they seem at present too 
dubious and too little known to have much 
value or any interest except, perhaps, to the 
most extreme specialist. Many of these, too, 
will probably prove to be real and definable 
groups, genera in some cases, when they are 
better known, and omission here is not in it¬ 
self a denial of possible validity but only of 
present usefulness to the general student. 
These remarks apply, indeed, to every part of 
the present classification, but they are em¬ 
phasized as regards the Xenarthra because 
of my admiration for the South American 
specialists on this group and because the 
situation is here exaggerated. 

PILOSA 

The fground sloths have been classified in 
a general way according to the views of 
Kraglievich with some reduction in rank of 
various groups, in accordance with the greater 
scope and balance of this classification. Cer¬ 
tain of Kraglievich’s views, even among 
those here retained (e.g., the recognition and 
contents of the fOrtotheriinae), are open to 
grave doubts, but he is the only recent au¬ 
thority who has gone over most of this super¬ 
family in recent years with a broad knowl¬ 
edge of literature and of specimens—this 
without prejudice to Scott, Stock, and others 
who have done as much or more work but 
concentrated on a lesser part of the super¬ 
family. 

The fNothrotheriinae, as here classified, 
include the most primitive known members 
of the superfamily, and some come close to, 
or actually are, the ancestors of other sub¬ 
families or even families. In addition to this 
there is a group of relatively conservative 
phyla surviving into the Pleistocene, so that 


this subfamily is in part horizontal and in 
part vertical and is something of a scrap 
basket for the less specialized fground sloths. 
Stock, 1925, places the whole family fMega- 
lonychidae as a subfamily of fMegatheriidae, 
a valid arrangement and one emphasizing the 
real peculiarity of the fMylodontidae but 
contrary to the consensus and also embarrass¬ 
ing to the taxonomist because of the enor¬ 
mous variety of the genera that would then 
have to be arranged in a single subfamily. 

The fMylodontidae are highly polyphy- 
letic, and some subfamily division is desir¬ 
able, but the efforts so far made in this 
direction seem either to involve innumerable 
hypothetical collocations or to be little more 
than the raising of all clearly distinct and well- 
known genera to subfamily rank. The generic 
names for the three most discussed genera of 
this family have been subject to great confu¬ 
sion. Kraglievich maintains that f Mylodon 
and f Glossotherium have been reversed in ap¬ 
plication in most recent work on South Amer¬ 
ican sloths and that the North American form 
usually called f Mylodon is really a distinct 
genus, for which \Paramylodon (although in¬ 
tended by its author to exclude the more 
characteristic members of this North Ameri¬ 
can group) is the valid name under the 
Rules. He is regretfully followed in these 
apparently necessary, radical departures from 
long-established usage. 

Many students exclude the fPlanopsinae 
from the fMegatheriidae, but Scott has 
shown that a real and perhaps a close rela¬ 
tionship does exist, and this is most con¬ 
veniently expressed as is done here. It may 
even prove with better knowledge that the 
subfamily distinction is purely horizontal and 
that a more phyletic division can be made, 
but this is not now possible. 

The classification of the anteaters and tree 
sloths is simple and presents no novelties or 
difficulties. Their right to any special con¬ 
nection with each other and hence the valid¬ 
ity of the two-fold division of the Xenarthra 
have been denied (e.g., by Gill) but are 
based on much anatomical evidence and are 
almost universally accepted. The palaeon¬ 
tology of the anteaters and tree sloths is al¬ 
most a blank, probably because they have 
always been essentially tropical animals, and 
the tropical Tertiary faunas of South America 
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are very little known. It is also possible that 
neither group is extremely ancient and that 
both were derived from primitive tg roun d 
sloths, 

CINGULATA 

The name Loricata for the armored eden¬ 
tates is so widely used that the long-prior, 
strictly synonymous Cingulata would be 
passed over were it not that Loricata is pre¬ 
occupied as well as antedated. Loricata was 
first (by Merrem in 1820) applied to croco¬ 
diles and has recently been revived and is 
now in use in that sense. There is, then, no 
way to avoid confusion except for mam- 
malogists to resign the name to the herpetolo¬ 
gists. It is fortunate that in so doing they can 
revive an older name, strictly applicable, and 
of worthy antecedents. 1 

DASYPODOIDEA 

The classification of the recent armadillos 
is based on the able review by Yepes (1928), 
with some contraction in values. His Cabas- 
soinae and Priodontinae are united, in part to 
reduce the number of monotypic groups but 
principally because their type genera are 
clearly and rather closely related, more 
nearly so than are, for instance, some of the 
genera of Euphractini. The Chlamyphorinae 
are retained, but the other recent subfamilies 
of Yepes, along with some extinct groups 
often placed as subfamilies, are reduced to 
tribal rank. This is believed to represent the 
finer degrees of known relationships more 
exactly and to balance better with the rest 
of the order than do most previous arrange¬ 
ments. Tribes are here introduced not only 
for this finer discrimination but also in order 
to break up the very numerous genera that 
seem best placed in the Dasypodinae, a re¬ 
markably differentiated group with rela¬ 
tively little important morphologic diversity. 

The now relatively well-known genus 
]Utaetus could be ancestral to almost all 
other armadillos and is placed in a separate 
tribe (along with some very poorly known 
genera) because it is important and distinc¬ 
tive morphologically and cannot be shown to 

1 This change was suggested by Gill in 1910, but ap¬ 
parently has not been adopted by any other author 
until now. 


lie in one of the more specialized phyla. After 
the Eocene, the central and most abundant 
group was the Euphractini, and later off¬ 
shoots may have arisen from this varied and 
relatively unprogressive nucleus. Most early 
armadillos are known only from isolated 
scutes, the affinities of which cannot be well 
established, and a number of these poorly 
known, wholly dubious, and unimportant 
genera are omitted. 

Scleropleura , sometimes given subfamily 
separation (e.g., by Osborn), is now believed 
(after Winge) simply to have been based on 
a pathological Euphractus. 

The application of the basic, Linnaean 
name Dasypus is unfortunately subject to 
confusion. Many writers, probably the ma¬ 
jority, have used this name for the quir- 
quinchos, which would be desirable, both to 
follow usage and because this group of species 
is the most central and generalized among 
living forms. In this case the correct name for 
the nine-banded armadillos would be Tatu 
and so they have widely been called (by me 
among many others). Oldfield Thomas, how¬ 
ever, attempted to fix Dasypus as the name 
for the nine-banded armadillos, making Eu¬ 
phractus valid for the quirquinchos. This is 
apparently gaining in authoritative usage 
(although it still appears to be open to de¬ 
bate) and is here reluctantly adopted. 

The nine-banded armadillos, here classi¬ 
fied as Dasypodini, are often held to occupy 
a rather isolated position, and the five other 
tribes here united under Dasypodinae might 
be placed in a separate subfamily Euphrac- 
tinae, but this would probably overweight the 
distinction. In any case there seems to be 
little reason to make them separate families, 
sometimes done (e.g., Scott, 1903, but sub¬ 
sequently abandoned) but not generally ac¬ 
ceptable. 

The scheme of Yepes, thus modified, has 
been expanded and further adapted to in¬ 
clude the fossil forms in accordance with 
numerous studies, among them those of 
Ameghino, Scott, Castellanos, and Bordas, 
and my own (mostly unpublished) obser¬ 
vations on all the earlier and some later 
forms. 

Various reports of the discovery of fossil 
armadillos in the Eastern Hemisphere have 
so far proved to be erroneous. 



194 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


VOL. 85 


tGLYPTODONTOIDEA 

tGLYPTODONTIDAE 

The prior name for this family is fHopIo- 
phoridae, but this is a case where priority in 
family names is best disregarded. Usage and 
familiarity are overwhelmingly in favor of 
fGlyptodontidae. Many students deny the 
validity of the name f Hoplophorus (and 
hence of fHoplophoridae) and decline to use 
it (although it is certainly valid under the 
International Rules), whereas all accept 
f Glyptodon. fGlyptodontidae is the oldest 
family name except for fHoplophoridae (and 
another name not based on a generic name 
and hence not available). 

The classification of the later fglyptodonts, 
or most of them, in three major groups has 
been long established and is not seriously 
questioned. These are commonly subfamilies 
in general classifications and families to those 
concerned only with them—the usual situa¬ 
tion in taxonomy. In a broad view of the 
edentates, and a fortiori of the Mammalia, 
they seem not to warrant family rank. These 
lines have not been clearly traced back 
through the ill-known later Miocene transi¬ 
tion period, so that the fine earlier Miocene 
(Santa Cruz) specimens are of somewhat 
doubtful phyletic positions. Ameghino placed 
them in a separate family, f Propalaeohoplo- 
phoridae, a subfamily in this classification, 
a horizontal group with primitive allies or 
ancestors of several or all of the Pliocene- 
Pleistocene phyla. Scott classifies them in 
the central subfamily (or family) fGlypto- 
dontinae, except for the more poorly known 
f Metopotoxus which he tentatively places 
in or near the fDoedicurinae. Probably these 
forms do show the beginning of later sub¬ 
division, but the connections are now almost 
purely theoretical and Ameghino’s arrange¬ 
ment still seems most practical. In any case 
there would be no good basis for calling these 
animals fGlyptodontinae rather than fHop- 
lophorinae, because the typical fGlyptodon¬ 
tinae are the last to appear and in some re¬ 
spects are the most specialized of all the 
fglyptodont groups. 

Later work on fglyptodont phylogeny has 
been mostly by Castellanos and this has been 
followed in a general way, although scaled 


differently and expressed in slightly different 
terms for uniformity. The tribal subdivision 
of the fHoplophorinae would be convenient 
and is suggested by his work, but at present 
it would be surely valid for only a few genera 
and would leave most incertae sedis or classi¬ 
fied on grounds more theoretical than sub¬ 
jective. The fGlyptodontinae seem to have 
arisen relatively late, probably from fHoplo¬ 
phorinae, and the ill-defined f Paraglyptodon 
and well-defined IfGlyptotherium are only 
doubtfully placed here and could about 
equally well be called fHoplophorinae. Cas¬ 
tellanos, indeed, considers f Glyptotherium as 
independently derived from IfPropalaeohoplo - 
pkorus, an opinion that might be correct but 
that lacks objective evidence. It seems at 
present more conservative and better war¬ 
ranted to place the genus with its collaterally 
related approximate contemporaries. 

The scanty remains referred (many of them 
doubtfully) to f Glyptatelus show little more 
than that fglyptodonts of some sort were 
present in the Musters and Deseado forma¬ 
tions. 1 f Palaeopeltis, made the type of a 
separate family by Ameghino, is very poorly 
known, and there is not even assurance that 
it was a fglyptodont, although it may have 
been. It occurs surely in the Deseado, doubt¬ 
fully in the Musters, and not in the Casa- 
mayor, rather than being a Casamayor and 
Musters genus as sometimes stated. 

Important recent or summarizing papers 
on edentates are: for fossil North American 
forms, Holmes and Simpson, 1931; Matthew, 
1918; Simpson, 1927c, 1931c; Stock, 1925; 
for fossil South American forms, Bordas, 
1933, 1936, 1938; Castellanos, 1931, 1937, 
1939-1940; Kraglievich, 1923, 1928b; Ro- 
vereto, 1914; Scott, 1903—1904a; for recent 
forms and the Edentata in general, Flower, 
1882; Lane, 1910; Pocock, 1924; Schulthess, 
1920; Winge, 1915; Yepes, 1928. 

PHOLIDOTA 

A group to include the pangolins but to 
exclude other members of the classical 
Edentata has been suggested and named 
several times, among the names used being: 

1 Contrary to some authors, they were certainly 
present in the Musters, and contrary to others, they 
are as yet quite unknown in the Casamayor. 
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Squamata Huxley, 1872, nec Oppel, 1811; 
Pholidota Weber, 1904, nec Merrem, 1820; 
Lepidota Lane, 1910, nec Vogt, 1851; Squa- 
migera Gill, 1910; Nomarthra Gill, 1884, 
emend. Gill, 1910. The first three names were 
preoccupied. The fourth was only mentioned 
in passing, was not really intended for use, 
and was abandoned, in the same publication, 
in favor of Nomarthra. This last was origi¬ 
nally proposed and has been in common use 
to unite both pangolins and aardvarks, so 
that the proposal to exclude aardvarks was a 
very essential emendation and one never 
generally adopted and not now understood 
under this name by zoologists. The name 
Effodientia Illiger, 1811, originally the classi¬ 
cal Edentata with sloths excluded, was also 
revived (by Lydekker, 1896, and adopted by 
a few later taxonomists) in the radically 
emended sense of pangolins plus aardvarks, 
hence a synonym of Nomarthra Gill, 1884, 
which it cannot properly be said to antedate 
since its emendation to anything like the 
same conception was later, and in any case 
it could not well be restricted to the pan¬ 
golins. 

Thus in the strictest view of nomenclature 
there is no proper name available for this 
group, despite the many it has received. In¬ 
stead of proposing a new name, Pholidota is 
used regardless of its preoccupation. The only 
prior name is itself preoccupied, is not in 
current use in this sense, and is in current use 
in a very different sense. Pholidota is in cur¬ 
rent use in this sense, is the only name now 
generally so used, as applied to mammals 
has always had exactly this sense, and is not 
now commonly used in its prior application 
to reptiles. 

The pangolins were long placed in the 
same order with the South American eden¬ 
tates (Xenarthra) and the aardvarks, but 
with increasing knowledge they were in¬ 
creasingly isolated until Weber (in 1904) 
made them a separate order, although still re¬ 
taining them in a Superorder Edentata. This 
arrangement on varying scales has since been 
common and is now favored by the consensus. 
It was adopted (in slightly different form) 
in my previous classification but is now 
abandoned. It cannot be .denied that the 
Xenarthra and the Pholidota may have had 


a common ancestry, but this has not been 
demonstrated as a fact or even as a real 
probability, and if it be true, then the com¬ 
mon ancestry must have been exceedingly re¬ 
mote (probably before the edentates were 
differentiated clearly from the proto-insecti- 
vores). Thus ordinal separation is fully justir 
fied, and superordinal (or ordinal) union is at 
least as likely to be wrong as right. 

This question can be solved only by fos¬ 
sils, which are almost unknown. There are 
fossil pangolins in the Asiatic Pleistocene, but 
they are essentially modern and cast no light 
on origins. Remains of apparent manids have 
been found at several locations in the Oligo- 
cene and Miocene of Europe. The known 
specimens are most fragmentary and iso¬ 
lated, and their nomenclature cannot be 
taken very seriously at present, but the 
latest study by Helbing, 1938, in conjunction 
with earlier work, leaves little doubt that 
Pholidota do occur in the European mid- 
Tertiary. (More doubtful is the description 
by Kormos of a supposed manid based on a 
single claw from the European Pleistocene.) 
Although it has been claimed that the Ter¬ 
tiary remains substantiate the affinities of 
Pholidota and Xenarthra, I think their evi¬ 
dence entirely inadequate to support that 
view. Matthew, 1918, thought that the 
fpalaeanodonts (see under Edentata) also 
tended to support a remote connection of the 
orders, but this evidence also seems to me 
equivocal and insufficient (Simpson, 1931c). 

The supposed relationship between Manis 
and Orycteropus , signalized by the name 
Nomarthra, is now so generally rejected that 
no discussion of the point is necessary here. 

Seven well-defined species of recent manids 
are known. Pocock, 1924, divided these into 
three subfamilies and six genera. These 
groups are real, but all seven species are actu¬ 
ally very much alike and Pocock’s arrange¬ 
ment can be considered only an extreme in¬ 
stance of unnecessary and inconvenient taxo¬ 
nomic inflation, giving generic rank to each 
of the good species of one genus, as Hatt, 
1934, and others have concluded. Beside 
these studies by Pocock and Hatt, Weber’s 
classic monograph, 1894, and Frechkop’s 
more recent study of living manids, 1931, 
may be mentioned. 
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LAGOMORPHA 

Linnaeus and other early authors did not 
clearly separate the hares and rabbits from 
the rodents (or other rodents). Illiger in 1811 
separated them as one of eight families 1 of 
the “Prensiculantia” ( = Rodentia) under the 
name Duplicidentata. The group was raised 
to subordinal rank, under various names, by 
Waterhouse, 1842, Gervais, 1849, Brandt, 
1855, and most later authors. At first one of 
several suborders (three in Waterhouse, four 
in Brandt, etc.), the lagomorph group eventu¬ 
ally (Lilljeborg, 1866, and virtually all later 
taxonomists) came to be contrasted with all 
other rodents, so that the classical Rodentia 
or Glires were divided into lagomorphs on 
one hand and all other forms on the other. 

From this contrast of two quite distinct 
sorts of “rodents” there arose the suspicion, 
soon becoming a conviction for many special¬ 
ists, that the origins of the two groups were 
so different as to make their reference to a 
single order incorrect. Although this idea 
dates definitely from Tullberg, 1899, and 
more vaguely from earlier glirologists, it was 
first given formal taxonomic expression by 
Gidley in 1912, who proposed an Order Lago¬ 
morpha. The emendation was early approved 
by American mammalogists and is now virtu¬ 
ally universal among them. European stu¬ 
dents have been slower to adopt the ordinal 
separation, but they appear now to be coming 
to this point of view. 

Subsequent discoveries have supported 
Gidley even more than he can have antici¬ 
pated. Both lagomorphs and rodents, sensu 
strictOy are now known as rarities from the 
late Paleocene and in some abundance from 
the Eocene. The groups were then much more 
primitive than are any of their later or living 
members, but they were already decisively 
distinct, and the earliest lagomorphs and ro¬ 
dents are not noticeably more similar to each 
other than are later forms except as both have 
more characters prototypal for all placentals. 
These facts are consistent only with phyletic 
separation so remote or ordinal ancestry so 
different as fully to justify the recognition of 
a distinct order for the lagomorphs. 

1 Illiger’s families, of very unequal value, are often 
suborders and sometimes even orders of modern classi¬ 
fication. 


The prior name for this group is Duplici¬ 
dentata (Illiger, 1811), but Gidley called the 
order Lagomorpha (after Brandt, 1855), and 
this has come into general use. Dupliciden¬ 
tata is perhaps rejected in this sense because 
it so strongly suggests the discarded dichot¬ 
omy of Rodentia into Duplicidentata and 
Simplicidentata, although the former name 
obviously was not originally meant to con¬ 
trast with the latter, being 55 years older. 

It is still a moot point whether the Lago¬ 
morpha and Rodentia should be placed in a 
superorder or cohort Glires. Increasing evi¬ 
dence of their distinctness has naturally given 
many or most students the feeling that they 
have nothing at all to do with each other 
aside from being eutherian mammals (see, 
e.g., Wood, 1940). Their union on any lower 
level, once accepted as an “obvious” fact, 
is now only a hypothesis without much evi¬ 
dence, perhaps with no really clear evidence, 
although the resemblances formerly used to 
unite them were not, after all, imaginary 
(see, e.g., Gregory, 1910). The frankly hypo¬ 
thetical union in one cohort is yet warranted 
on that basis. It has practical and pedagogical 
advantages and, I think, no disadvantages 
when accompanied by a statement that it is 
permitted by our ignorance rather than sus¬ 
tained by our knowledge. 

The origin of the lagomorphs, or of the 
Cohort Glires if this be accepted, is entirely 
unknown. Despite some earlier theories of 
deviation from marsupials, or even direct 
from reptiles, there is now no doubt that they 
are Eutheria and so derivable from the postu¬ 
lated proto-insectivoran ancestry of the 
whole infraclass, but this is no more than to 
repeat that they are Eutheria. Theories of 
relationship to particular later Eutheria, for 
instance, the Eocene artiodactyl fcaeno- 
theres, are quite untenable at present. 

Division of the living lagomorphs into two 
families is universal, and most students now 
recognize a total of 10 living genera, as in 
this classification, although of course some 
splitters give generic rank to various other 
species groups. The Ochotonidae are in some 
respects more primitive than the Leporidae, 
but the palaeontological evidence does not 
support the hypothesis that the ochotonids 
are older. 

The late Paleocene Mongolian f Eurymylus 
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now seems to be a lagomorph, but one so 
primitive that it is nearly prototypal for both 
Ochotonidae and Leporidae and morphologi¬ 
cally quite different from either (see Wood, 
1942). Early and middle Eocene forms are 
not known, and the late Eocene and subse¬ 
quent fossils seem all to fall properly into one 
or the other of the living families. Some 
poorly known extinct genera have been of 
doubtful family reference, but it seems possi¬ 
ble to place these as ochotonids or leporids 
when they are known in more detail. For in¬ 
stance, f Desmatolagus was for some time 
doubtfully referred to the Ochotonidae or 
considered a synthetic intermediate, but 
Burke later (1936) believed it to be definitely, 
although somewhat aberrantly, leporid. The 
same doubt exists regarding f Oreolagus and 
t Amphilagus , and this group of genera does 
to some extent bridge the gap between the 
families. 

Fossil leporids are very abundant in many 
deposits, and the known extinct members of 
the family are already more varied than the 
surviving forms and are constantly increasing 
in number. The deciphering of their phyletic 
history is, however, only begun. Dice, 1929, 
divided the Leporidae into Palaeolaginae, a 
broadly ancestral and conservative group 
with three surviving relict genera, fArchaeo- 
laginae, an extinct offshoot, and Leporinae, 
a late, progressive group including the wide¬ 
spread and typical living genera. Kormos, 
Schreuder, Wood, and others have con¬ 
sidered the fArchaeolaginae as insufficiently 
distinctive to be separated from Palaeolaginae 
but have retained a dual division into Palaeo¬ 
laginae and Leporinae. On this excellent au¬ 
thority, that arrangement is used in the 
present classification. On the other hand an 
equally competent student, Burke, has re¬ 
cently (1941) suggested an arrangement that 
would have subfamilies Mytonolaginae, Palae¬ 
olaginae, Megalaginae, Desmatolaginae, Le¬ 
porinae, and necessarily several others for 
later Tertiary and Recent forms, which he 
does not discuss. This able work makes a 
necessary beginning of phyletic analysis, but 
its formal use seems impractical at present 
since it provides no general view of the family 
and proposes the use of nearly monotypic 
subfamilies split both vertically and hori¬ 
zontally. 


Modern classification of the recent Lago- 
morpha dates from Lyon, 1903, and intensive 
study of the fossil forms might be said to be¬ 
gin with Forsyth Major, 1899. Among the 
increasingly numerous recent papers on fossil 
lagomorphs there may be noted Burke, 
1934b, 1936, 1941; Dice, 1929; Hibbard, 
1939; Schreuder, 1936; Wilson, 1937b; Wood, 
1940,1942. 

RODENTIA 

Every order of mammals is to some extent 
mysterious and involves taxonomic problems 
that cannot now be satisfactorily settled, but 
no other can compare with the Rodentia in 
difficulty. Living rodents are believed to be as 
abundant individually and in variety as all 
other mammals put together. Most of them 
are small, many are obscure and rare, and 
local forms are difficult to obtain. Their rela¬ 
tionships are involved in an intricate web 
of convergence, divergence, parallelism, and 
other taxonomic pitfalls. Their great num¬ 
bers, their marked mutability and varia¬ 
bility, their spread over almost every conceiv¬ 
able environment, their remarkable adapta¬ 
bility, the shortness of their generations, 
their usual great fertility with overpopulation 
and severe mortality, and other factors give 
them the possibility of exceptionally rapid 
evolution and of phyletic connections re¬ 
markably difficult to retrace. 

Problems of this sort can be solved finally 
only by palaeontology, and here knowledge of 
rodents has been in a peculiarly unsatisfac¬ 
tory condition. Although more than half of 
living mammals are rodents and although 
something like this proportion must have pre¬ 
vailed throughout at least the latter half of 
the Tertiary, less than one-tenth of known 
Tertiary mammals are rodents. Discovery of 
them thus lags behind that of most other 
orders, and the same has been true of the 
study of the specimens that are known. The 
inherent difficulty of the subject, its demand 
for special knowledge and techniques, and 
its relatively unsensational and, to many 
palaeontologists, unattractive nature have 
discouraged and retarded research on fossil 
rodents. Some earlier progress was made by 
palaeontologists like Schlosser and Matthew 
and by zoologists like Forsyth Major and 
Winge who happened to run into fossil ro- 
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dents in the course of their more general 
studies. Recently the whole situation has be¬ 
gun to change radically with the rise of a 
number of able specialists. Some, like Hin¬ 
ton, apply profound knowledge of recent 
forms to the interpretation of allied fossils, 
and others, like Schaub, make a specialty of 
fossil rodents. In America there is now a new 
generation of fossil rodent specialists including 
Wood, Wilson, Burke, and others. These men 
and others no less able are rapidly trans¬ 
forming the whole subject, so that no part of 
mammalian classification is more likely to go 
rapidly and radically out of date than the 
arrangement of the rodents. 1 

Under these conditions, the classic tax¬ 
onomy of rodents, based entirely on recent 
forms, will be profoundly modified. In fact 
this taxonomy has never been very satis¬ 
factory and has been less stable than for most 
living mammals. Really first-rate summaries 
of all available knowledge have been ex¬ 
ceptional, and it is fair to say that the most 
recent was that of Tullberg, more than 40 
years ago (1899). Of the more important 
reviews of the whole order since that date, 
that of Miller and Gidley, 1918, was strik¬ 
ingly original but inadequately supported 
and based on premises that are usually re¬ 
jected; that of Winge, 1924, is almost like 
his classification of 1887 and may really be 
dated before Tullberg; that of W T eber, 1928, 
is more a compilation than the result of first¬ 
hand study (of course the same is true of the 
present attempt); and that of Ellerman, 
1940-1941, despite its great and many merits, 
is, in my opinion, rather a retrogression than 
an advance in comparison with Tullberg and 
others as regards supergeneric groupings. 
Some particular points about these several 
outstanding revisions will be more closely 
examined in the subsequent discussion. 

Aside from the lagomorphs, already dis¬ 
cussed, the rodents are certainly all related 
ordinally, and the order is exceptionally 
clear cut. There is not, even among fossils, 
any question as to whether a given animal 
is or is not a rodent, however doubtful its 

1 This sentence was written before our entry into the 
war. Since then all these specialists have had to dis¬ 
continue their work. It is not necessary to repeat 
throughout this work that this is also true of many 
other orders. The interruption is surely temporary. 


position in the order may be. A few other 
gnawing forms, like the primate Dauhtntonia> 
have been placed in the Rodentia, but it can 
confidently be said that all these are now 
sorted out. 

The classic basic subdivision of the Ro¬ 
dentia into three major groups (four with the 
lagomorphs) appeared as early as De Blain- 
ville. In his classification of 1834, the “grim- 
peurs,” “fouisseurs,” and “marcheurs” are, 
in rudimentary and vague forms, adumbra¬ 
tions of the sciuromorphs, myomorphs, and 
hystricomorphs, respectively. The three sub¬ 
orders reached essentially definitive form in 
Brandt, 1855, and have been retained by 
most authors ever since. There is a growing 
feeling now that they should be abandoned, 
or at least supplemented by additional sub¬ 
orders. Such a rearrangement may be ex¬ 
pected eventually, but Brandt’s suborders 
have not yet outlived their usefulness. They 
are certainly real groups and cannot now be 
replaced by anything better. There are some 
important divisions of uncertain position 
with respect to these suborders, notably the 
groups here called Aplodontoidea, Anomalu- 
roidea, Dipodoidea, and Bathyergoidea, but 
uncertainty about these rather small groups 
does not mean that the three-fold division of 
the great majority of rodents is invalid. 

Some of the more noteworthy departures 
from the triple subordinal arrangement may 
be mentioned. Thomas (1897) made five 
primary divisions, adding “Anomaluri” and 
“Aplodontiae.” He did not consider these 
“as of the same rank as Sciuromorpha and 
the others,” but so places them in his formal 
list. Tullberg, 1899, made a double dichot¬ 
omy as follows: 


Simpliddentatr 


Hystricognathi ( Bathyergomcrphi 
\ Hystncomorphi 

Sciurognathi (Myomorphi 
ISciuromorphi 


This does not contradict the validity of the 
triple division but only rearranges the hier¬ 
archic ranks slightly, since Tullberg’s Hystri¬ 
cognathi, Myomorphi, and Sciuromorphi are 
the Hystricomorpha, Myomorpha, and Sci¬ 
uromorpha of other authors. 

Miller and Gidley, 1918, abandoned the 
designation “suborder” but retained the con- 
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ception under the name “superfamily,” of 
which they recognized five: 

Sciuroidae [more or less the classical Sci- 

uromorpha] 

Muroidae [approximately Myomorpha] 

Dipodoidae 

Bathyergoidae [Tullberg’s Bathyergomorphi] 

Hystricoidae [approximately Hystricomor- 
pha] 

Except for the Dipodoidae, this is virtu¬ 
ally Tullberg’s four-fold division, and with 
respect to these major subdivisions it is not a 
radical departure from usual systems, but 
the Dipodoidae included the aplodontoids, 
anomaluroids, dipodoids, and several lesser 
groups (a thoroughly artificial assemblage, 
beyond any reasonable doubt, and in no way 
an advance over the method of distributing 
these dubious groups among the sciuro- 
morphs, myomorphs, and hystricomorphs). 
The classification of Miller and Gidley in 
general was based on a priori and in part 
very improbable ideas as to the necessary 
evolutionary sequences of a few key char¬ 
acters, and it resulted, on all levels, in some 
separations and some collocations that can 
hardly correspond with real phylogenetic re¬ 
lationships. 

Winge (1924, nearly like his work of 1887) 
abandoned both the name and concept sub¬ 
order and divided the rodents into eight 
families, approximately of the scope of super¬ 
families in most other classifications: 


Haplodontidae 

Anomaluridae 

Dipodidae 

Myoxidae 

Muridae 

Hystricidae 

Sciuridae 

Saccomyidae 


[ — Aplodontoidea] 

[ —Anomaluroidea] 

[ - fEomyidae + Dipodidae + 
Spalacidae] 

[ «* Gliroidea] 

[—Myomorpha, with dubious 
groups removed] 

[ — Hystricomorpha] 

[ — Sciuroidea+Castoroidea] 

[ — Geomyoidea] 


Paraphrasing Ellerman, it may be said that 
Winge’s theory is brilliant but his details are 
often wrong and his nomenclature is deplor¬ 
able, and it may be added that, as in many 
brilliant productions, when the theory did go 
astray it did so resoundingly, even absurdly. 
Surely no weaker word is applicable to 
Winge’s derivation of the aplodontoids from 
the lagomorphs or of the murids from the 


dipodids, to mention only two completely im¬ 
possible contentions of this eccentric genius. 

Ellerman (1940-1941) resurrected Tull¬ 
berg’s double dichotomy, with exactly the 
same groups included in each “subtribus” of 
Tullberg (“Series” of Ellerman), of which 
there are four. Ellerman calls the three classi¬ 
cal suborders unnatural waste-paper baskets, 
but Tullberg’s, and hence Ellerman’s, classifi¬ 
cation differs from the classic arrangement in 
three suborders only by giving a little greater 
emphasis to the differences between typical 
hystricomorphs and the bathyergoids and a 
little less to those between sciuromorphs and 
myomorphs. It still recognizes the classical 
groups as natural. Even the family arrange¬ 
ment of Ellerman is like Tullberg’s except 
that Ellerman consistently uses superfamilies 
and has considerably rearranged the muroids 
and hystricoids, a rearrangement that seems 
to me less natural than Tullberg’s system. 

Ellerman’s monumental work appeared 
after the present classification was in manu¬ 
script, but it has been extensively used in re¬ 
vision and it is proper to acknowledge here 
that Ellerman’s monograph, as regards the 
characters of genera particularly, has been 
invaluable, has prevented some oversights, 
and has suggested several modifications. It 
must, however, be confessed that Ellerman’s 
work is a disappointment in some other re¬ 
spects. It is a magnificent and, it appears, 
highly accurate and practical key to the gen¬ 
era of rodents, but it makes little contribution 
to the search for a natural classification of 
rodents. Ellerman classifies characters, not 
animals. He so entirely lacks the historical 
and phylogenetic point of view that his work 
might have been written by an eighteenth 
century naturalist, given equally good collec¬ 
tions. For him a given character has fixed 
taxonomic value, the same wherever this 
character occurs (e.g., vol. 1, p. 8, if a char¬ 
acter is not diagnostic of superfamilies in 
insectivores, it cannot be in rodents); the 
acquisition of a given diagnostic character 
automatically places an animal in a given 
group regardless of its history or its other 
characters (e.g., vol. 1, p. 8, if Oryzorictes , a 
highly specialized tenrecoid insectivore, had 
taken to gnawing it would automatically have 
become a member of the Rodentia); similarly 
the lack of one selected character absolutely 
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excludes an animal from a given group, re¬ 
gardless of the balance of its resemblance or 
of the lineage of its ancestors (e.g., vol. 1, 
p. 97, because the angular process is not dis¬ 
torted outwards in living caviids, they cannot 
be hystricoids); and, finally, genera recogniz¬ 
able mainly by characters not readily adapt¬ 
able for use in a general key are not to be 
distinguished, however distinct they may be 
genetically (e.g., vol. 1, p. ix, it is wiser not 
to pay too much attention to names based 
solely on characters of the skeleton, soft 
parts, or baculum). As a practical aid for 
quick identification of specimens in this very 
difficult group, Ellerman’s contribution is 
magnificent and beyond praise, but his con¬ 
tribution to taxonomy in a broader, more 
modern sense is less and requires careful 
scrutiny. 

These and other major rodent classifica¬ 
tions may be roughly divided into three 
schools: 

1. The explosive (example Winge) with 
little or no effort at higher groupings. 

2. The waste basket (example Miller and 
Gidley) with one subdivision (in Miller and 
Gidley the Dipodoidae) comprising a number 
of groups improbably related to each other 
and of uncertain position. 

3. The orthodox (example Tullberg) recog¬ 
nizing three or four well-established major 
groups and tentatively distributing the 
doubtful lesser groups among these, with ap¬ 
propriate caution as to probability. 

Perhaps a fourth school, the eclectic, might 
be added for classifications like that of A. E. 
Wood (which covers mainly or only North 
American rodents), which take an orthodox 
arrangement as a basis, add a slight waste¬ 
basket element, and have many left-overs 
that are exploded into small bits incertae 
sedis. Such an attempt to incorporate the 
best features of all schools has much of value, 
and it would be possible to argue that it most 
truly represents the actual position of current 
research, but it also partakes of the weak¬ 
nesses of all schools without fully utilizing the 
advantages of any one. 

The present classification belongs to the 
third, orthodox, type. It stems from Tullberg 
although, in intention at least, it takes into 
account the very extensive work and dis¬ 
covery of the twentieth century and hence 


does not, at first sight, seem to follow Tull¬ 
berg closely. The sciuromorphs, myomorphs, 
and hystricomorphs still seem to me to be the 
fundamental natural units of the order, even 
though each must still carry groups incertae 
sedis as an undesirable appendix. 

The Sciuromorpha, as here understood, in¬ 
clude the most primitive rodents, structurally 
ancestral to all others, and also various, sepa¬ 
rate, later lines most visibly derivable from 
the known early forms and on the whole most 
conservative of the basic characters of the 
latter. The Myomorpha and Hystricomorpha 
represent two main types of more funda¬ 
mental modification, each arising quite sepa¬ 
rately from the other, from early sciuro¬ 
morphs. 

SCIUROMORPHA 

APLODONTOIDEA 

The Aplodontoidea of this classification 
have been generally recognized as related to 
one another, and the existence and contents 
of the group do not now seem to be seriously 
questioned except for a few details. This is the 
most primitive group of rodents. It includes 
the oldest known rodent (a species of 
t Paramys recently discovered in the Upper 
Paleocene by Jepsen), had its principal de¬ 
ployment in the earlier Tertiary, and includes 
only one living genus, Aplodontia . This group 
is essentially that called Protrogomorpha by 
Wood, 1937, reviving a name given by Zittel 
in 1893 but in a very different sense since 
Wood excludes or considers as doubtful the 
majority of the rodents placed here by Zittel 
(those placed in my Anomaluroidea, plus the 
Muscardinidae and Dipodidae). Wood makes 
clear that the group is a natural unit and that 
it is distinct from most of the later and recent 
sciuromorphs, but it is still the consensus that 
the group is really related to these typical 
sciuromorphs if not actually involved in the 
ancestry of some of them. Subordinal separa¬ 
tion thus appears to be too violent a reaction 
against the loose and inaccurate phylogenies 
of the last generation and to obscure a very 
probable and surely convenient collocation. 

The name flschyromyidae is used here in 
the broad way favored by Matthew and 
many others. Miller and Gidley made families 
for each division here called a subfamily and 
even separated some of them widely as if they 
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were not related aside from being rodents. 
This separation has not been accepted by the 
best-informed later students, but some of 
them, notably Wood and Burke, do accept 
family rank for these lesser groups. This is, 
of course, merely a matter of scale and of no 
fundamental importance. Wilson has pointed 
out that the actual diversity represented does 
not exceed that of many families, and the 
number of valid genera is not so large as to 
require undue expansion for cataloguing pur¬ 
poses. It seems to be a fact that all the groups 
here included in the f^chyromyidae are 
closely related in the sense of having diverged 
little from a common ancestry. They are 
diverging in various different lines, but those 
lines, at least, that do not lead definitely to 
later and more distinctive phyla can well be 
represented as subfamilies. 

McGrew, 1941b, has recently shown that 
the ancestry of Aplodontia can be traced back 
in a fairly complete structural sequence to 
late Eocene forms that rather closely re¬ 
sembled still earlier fischyromyids. Despite 
some inevitable specialization, the sewellel 
can, then, be considered a living representa¬ 
tive of the most primitive rodent stock. Ac¬ 
cording to the same authority, the pecu¬ 
liarly aberrant, quickly specialized, and soon 
extinct fmylagaulids probably arose from the 
early aplodontids. A relationship to the 
fischyromyids, whether direct or, as in 
McGrew’s theory, indirect has been generally 
recognized. Wood, 1937, is followed in remov¬ 
ing f Protoptychuz from the Geomyidae, 
where it is found in most classifications, and 
placing it nearer the flschyromyidae; also in 
uniting fEomyidae and fAdjidaumidae and 
considering them another abortive offshoot 
of the early sciuromorphs. 

Besides papers already cited, see Wilson, 
1937a, 1938b, 1940a, b; Burke, 1934a; Mat¬ 
thew, 1910b; Stock, 1935; Simpson, 1941c. 

SCIUROIDEA 

Two schools of sciurid classification exist, 
one using the neomammalogists’ usual cri¬ 
teria of pelage, skull, and (in a minor way) 
teeth, the other relying primarily on the male 
reproductive organs. The results are mark¬ 
edly different in several respects but are not 
wholly irreconcilable. The now fairly numer¬ 
ous studies of the reproductive tract (see, 


e.g., Mossman, Lawlah, and Bradley, 1932, 
and their bibliography) are valuable for the 
taxonomist in giving him a good additional 
criterion for distinguishing convergence from 
affinity, although it can hardly be claimed 
that a classification based only on these char¬ 
acters would be adequate or certain. 

The present arrangement follows Pocock 
(1923b; see also Thomas, 1909) rather closely 
as far as he goes. His divisions are here 
scaled down in rank, since the squirrels in 
general do not seem to me to be of more than 
family rank, and this is apparently the con¬ 
sensus. Thus his families are my subfamilies 
and his subfamilies my tribes. I have moved 
the Marmotini nearer the Sciurini because 
these two are surely very closely related and 
perhaps should not be separated even as 
tribes. J. A. Allen, 1915, gave a revision of 
New World tree squirrels in which he recog¬ 
nized 17 genera. More recently, 1938, Howell 
has reduced six of these to subgeneric or still 
lower rank, and if the same criteria are ex¬ 
tended outside the field of Howell’s revision, 
the list is reduced to only five full genera, 
as in my arrangement. 1 I have also followed 
Howell’s very able and reasonable revision in 
the inclusive use of Citellus . 

The genera of Old World sciurids have also 
been rather, but less, finely split by Thomas 
and by Pocock. Regarding the groups given 
full generic rank, I have generally followed 
Ellerman. The genera of flying squirrels still 
seem somewhat too narrow, but I do not 
know them well, and I find no authority for 
reducing them to larger but still valid units. 

Differences between the “orthodox” meth¬ 
od and the “reproductive system” method 
of classification of Sciuridae are especially 
noticeable on two points. “Orthodox” stu¬ 
dents (e.g., Thomas, Miller and Gidley) 

i On Allen’s attitude toward genera and lesser 
groups, see page 231 of the present work. I quote Howell, 
1938, with greater approval: “The same tendency to 
give generic rank to practically every recognizable 
group is more or less prevalent today among workers 
in other branches of zoology. Such a course results in 
our so-called genera becoming little more than spedfic 
groups. The purpose of systematic nomenclature should 
be to show not only that there are differences between 
various forms but also that there are resemblances that 
indicate relationship. Giving a generic name to every 
recognizable group emphasizes the difference between 
related groups but fails entirely to show their similar¬ 
ities.” 
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recognize a subfamily Nannosciurinae for 
Nannosciurus , My o sciurus, and Sciurillus . 
Ellerman accepts the grouping (in a different 
form), but his evaluation of criteria is almost 
certain to confuse convergence and relation¬ 
ship. Pocock claims in a way convincing to 
me that these are independent forms in three 
widely separated areas, convergent in small 
size and related habitus characters but not 
especially related. Orthodox students place 
Tamiasciurus as, at most, a subgenus of 
Sciurus. Pocock showed that its reproductive 
system is wholly unique and made a separate 
subfamily for it. This was confirmed by 
Mossman, Lawlah, and Bradley who incline 
to remove it from the Sciuridae altogether 
(but they are not taxonomists and this is 
surely extreme). The distinction is here ten¬ 
tatively given tribal value. 

Fossil squirrels have often been reported, 
but they have not recently been revised or 
studied in detail, and many of the identifica¬ 
tions seem highly uncertain. Probably some 
records do not really belong in this family or 
superfamily. Sciurus is reported from the 
Miocene onwards in both hemispheres, but 
these references, although doubtless correct 
as to family, must be assumed to be using the 
genus sensu latissimo . The fossil evidence so 
far gathered does not at all assist in our 
understanding the divergence of the in¬ 
numerable living species or in classifying 
these. Not much more can be said than that 
true sciurids did appear in the Miocene. 1 

Incidentally, the impossibility of recogniz¬ 
ing some apparently natural groups of 
sciurids (e.g., the Tamiasciurini) except by 
the reproductive tract shows again that some 
problems of phylogeny and taxonomy can 
never be solved by fossils. 2 

1 \Diplolophus Troxell, 1923, of the Middle Oligocene 
of North America, not classified by its describer, was 
placed by Hay in the Sciuridae, where it obviously does 
not belong. Wood, 1937, indicates that it is incertae 
sedis, with some remote chance that it is a geomyoid. 

1 But these permanently insoluble problems are rela¬ 
tively unimportant. Abundant fossils properly studied 
should not necessarily lead to belief in a non-existent 
relationship or miss an existent one. They can be con¬ 
fusing or inadequate only as to whether a relationship 
is more or less distant. Tamiasciurus, for instance, is 
surely related to Sciurus , and failure to distinguish them 
as fossils would not be an error in kind but only in 
degree. Moreover, bacula are preservable as fossils, 
so not all these problems are theoretically insoluble. 


GEOMYOIDEA 

The geomyoids are a purely American 
group, appearing about as early as any recent 
group of North American rodents, and now 
widespread and well differentiated on this 
continent. There is no serious question as to 
the collocation of the geomyids and hetero- 
myids or as to their being placed in the 
Sciuromorpha. 

The recent geomyids were revised by Mer- 
riam, 1895, and their classification has not 
since been substantially changed. The few 
fossil forms were recently discussed by Wil¬ 
son, 1936, and by Wood, 1936b. Wood, 1935, 
1936a, 1937, has revised the Heteromyidae. 
His arrangement is here followed and his dis¬ 
cussions are so full that further comment is 
unnecessary. 

CASTOROIDEA 

The Castoridae are arranged according to 
the recent revision by Stirton, 1935, with 
some generalization. The principal difference 
is the division into two subfamilies, recog¬ 
nized as groups by Stirton but not given sub¬ 
family rank pending further revision of 
European fossils. It is, of course, to be ex¬ 
pected that further study will change this (or 
any other arrangement), but these two groups 
are already widely recognized not merely as 
subfamilies but as distinct families and their 
separation is in accord with Stirton’s own 
conclusions as to phylogeny. Their formal 
designation is, therefore, demanded by cur¬ 
rent evidence and usage, whatever the future 
may bring. Stirton has clearly shown that the 
usual assignment of family rank to these 
groups is unjustified, and that the separation 
of a family fChalicomyidae (as in Miller and 
Gidley, 1918, and in several later classifica¬ 
tions, including mine of 1931a) is still less 
warranted. 

f Eutypomys, although well known, is an 
isolated form of doubtful affinities. Wood, 
1937, has recently studied it, and he follows 
the original describer, Matthew, in tenta¬ 
tively placing it near the beavers, an arrange¬ 
ment here adopted. 

The recent members of the family cer¬ 
tainly belong in a single genus and present nc 
taxonomic problem on this level. Derivation 
of the beavers from the same root as the earl} 
squirrels seems to be beyond serious doubt. 
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ANOMALUROIDEA 

The various groups here questionably 
united form probably the most dubious con¬ 
siderable section of this dubious order. As 
will appear in discussing the various families, 
it is not certain and is even improbable that 
all the animals placed here are related to one 
another in any special way, and not one of 
them can be said to be of known systematic 
position. Their placing here and their group¬ 
ing together follow good authority but are 
opposed by authority about equally good. 
The arrangement is one made only faute de 
mieux . Attention is especially directed to this 
great uncertainty by the present comment 
and by the queries and the words “incertae 
sedis ” inserted in the formal classification, in 
the hope that students will not take this 
arrangement as on a respectable plane of 
probability and will have their attention 
directed to a particularly useful and impor¬ 
tant series of problems awaiting their attack. 

ANOMALURIDAE 

The Anomaluridae are so distinctive that 
their separation, at least to the extent of 
forming a superfamily, is not seriously ques¬ 
tioned. Where this superfamily (or analogous 
large rodent group) should be placed and 
what it should include are problems as yet 
decidedly unsolved. Alston placed the Anom¬ 
aluridae in the Sciuromorpha, Tullberg in 
the Myomorpha, and each has had important 
followers. Zittel put the anomalurids in his 
scrap basket, the “Protrogomorpha,” and 
Miller and Gidley placed them in theirs, the 
“Dipodoidae.” Thomas made a primary ro¬ 
dent division, “Anomaluri,” for them. Vari¬ 
ous students (e.g., Schlosser) have connected 
them with the hystricomorphs through a 
tenuous series of supposedly intermediate 
genera. Thus there is good authority for 
placing the anomalurids anywhere or no¬ 
where with respect to the classic subdivisions 
of rodents. Evidence and consensus incline 
slightly to sciuromorph relationships, and I 
follow, with a query, this faint and quite 
possibly erroneous lead. 

The dual subfamily division of the Anom¬ 
aluridae is satisfactory and generally ac¬ 
cepted. Miller and Gidley made these families 
and put Idiurus and Zenkerella in different 


subfamilies, but this is extreme and unneces¬ 
sary. Matschie (an outstanding splitter) 
made four subgenera of Anomalurus . Rtimm- 
ler has well shown that three of these are of 
even less than subgeneric rank, but that the 
other, Anomalurops , has proper claims to 
generic rank, and this is recognized. There 
seem to be no acceptable vernacular names 
for the anomalurids. Those sometimes given, 
such as “African flying squirrels,” are arti¬ 
ficial book names, improper in origin, wrong 
descriptively, or otherwise at fault. 

Numerous fossil genera have from time to 
time been placed in the Anomaluridae. Re¬ 
view of these warrants the blanket statement 
that none has been shown to belong here with 
any reasonable balance of probability and 
that most certainly do not belong here. The 
origin and history of the group are at present 
entirely unknown. 

The classic study of Anomalurus is Alston, 
1875, and a useful recent paper is Riimmler, 
1934. 

tPSEUDOSCIURIDAE 

\Pseudosciurus was at first considered to 
be a sciurid. It so appears in Alston, and 
Forsyth Major related it to Sciuropterus . 
Zittel threw it into his “omnum-gatherum” 
Protrogomorpha, without any particular refer¬ 
ence to the anomalurids, although the latter 
were also placed there, and Miller and Gidley 
did essentially the same in their “Dipodoi- 
dae.” Winge made the fpseudosciurids a tribe 
of anomalurids. This collocation was strongly 
supported by Schlosser and now has the 
weight of custom and consensus to back it, 
rather, it would seem, from inertia than from 
conviction and knowledge. Dietrich, 1929, 
and Dehm, 1937, have recently treated the 
group, but without any renewed attempt to 
determine its affinities or to restudy the skull 
structure. Dietrich says that differences from 
Anomaluridae outnumber resemblances and 
that the supposed connection involves some 
fantasy but leaves the subject without any 
expression of settled opinion one way or the 
other. Dehm does not even go this far. It may 
be taken as very improbable that the fPseu- 
dosciuridae were especially related to the 
Sciuridae, as doubtful whether they were 
true sciuromorphs, and as possible but un¬ 
proved that they were related to the anom- 
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alurids. As now known, the family was 
short-lived and not very diverse, but it was 
locally and temporarily abundant. 

fTHERIDOMYIDAE 

This family is generally recognized as valid 
on the basis of f Theridomys and its closer 
European allies. Its limits and its affinities 
appear to be really unknown. At least, no 
two authorities agree, differences of opinion 
are irreconcilable, and none is backed by 
convincing evidence. It is usually placed 
either near the anomalurids, as here, or con¬ 
sidered as an ancient hystricomorph ancestral 
or aberrant group, or both. Schlosser (in his 
last revision of the Zittel “Grundztige”), for 
instance, places the group in the Anomalu- 
roideaas of common origin with the fPseudo- 
sciuridae and as ancestral to certain hystri- 
coids (but by inference not to all—a peculiar 
conception). Miller and Gidley made it a 
subfamily of Zapodidae, a view contradicted 
by all other students. Winge strongly opposed 
hystricoid relationships for these genera and 
for the anomalurids, nearly related to them in 
his as in most opinions. 

The genera here listed as “PfTheridomy- 
idae incertae sedis” certainly do not all belong 
to this family. Probably none of them does, 
but all have been placed here at one time or 
another, in every case doubtfully or with sub¬ 
sequent protest from other students, and 
none has been shown definitely to have other 
closer affinities. At least a dozen other genera 
have also been referred to the fTheridomy- 
idae, but these have been shown to be invalid 
or have been later referred with sufficient 
probability to some other family or are rela¬ 
tively unimportant and seem not to require 
listing. 

The study of this large group of doubtful 
but potentially important animals is perhaps 
the greatest desideratum in vertebrate palae¬ 
ontology today. It may well conceal vital 
evidence on some of the most basic problems 
of the history of the rodents, such as the 
origin and dispersal of hystricomorphs, the 
affinities of the anomaluroids, and many 
others. So many and such diverse specimens 
are available that it seems inevitable that 
more careful restudy of the whole complex 


with modern methods and conceptions would 
have useful results, but this has not been 
done. 

It is unnecessary for anyone but the spe¬ 
cialist to follow the complicated divergences 
of opinion for each genus. A few views may be 
mentioned to show how much disagreement 
exists. Zittel, 1891-1893, referred all the gen¬ 
era here listed (except the then unknown 
genera) to the fTheridomyidae, forming the 
“classic” conception of this group. Winge, 
1887, 1924, made two distinct tribes of anom¬ 
alurids: fTrechomyini for \Trechomys and 
fTheridomyini for f Theridomys , f Issi- 
odoromys , and \Archaeomys , and did not 
classify the other genera. Schlosser, 1884, at 
first placed them in three families and finally, 
1923, placed most of them (along with 
f Rhodanomys and f Cylindrodon, since shown 
certainly not to belong here) in a subfamily 
of Anomaluroidea, but he widely separated 
t Issiodoromys, with f Nesokerodon, \Pomo- 
nomys , and \Diamantomys, as a subfamily of 
Hystricoidea. Osborn, 1908, referred fPhi - 
omys and \Meiaphiomys to the fEomyidae, 
and Schlosser and others placed them in the 
fTheridomyidae. Matthew (in Osborn, 1910) 
considered them fpseudosciurids, but most 
recent students, without detailed review, seri¬ 
ously question whether any of these views 
are correct. Hopwood, 1929, did not classify 
f Apodecter except by inference and placed the 
evidently related f Phthinylla in the fTherido- 
myidae, while Hinton (in Hopwood) thought 
both might be primitive murines. 

Without renewed research on the originals, 
no useful conclusion is possible, but the pre¬ 
diction may be ventured that these miscel¬ 
laneous genera belong in at least two quite 
different divisions (probably families or 
higher), one of which may possibly be allied 
to the Old World hystricomorphs while the 
other or others may be almost wholly unre¬ 
lated and may just possibly belong more 
nearly where Winge and the consensus have 
placed them. 

PEDETIDAE 

Like the three preceding families, the 
Pedetidae have been placed in irreconcilably 
different systematic positions and are really 
of quite unknown affinities. There is a majority 
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in favor of anomaluroid affinities, but this is 
not based on very strong reasoning or evi¬ 
dence and is at least as likely to be wrong as 
right, although a compiler has little choice 
except to follow it in default of better clues. 
Alston placed the pedetids as a subfamily of 
Dipodidae in the Myomorpha. Thomas 
placed them by themselves at the head of the 
Hystricomorpha. Tullberg referred them to 
the “Anomaluroidei” in the “Myomorphi.” 
Zittel put them near the anomalurids in the 
“Protrogomorpha.” Winge made them a tribe 
of Anomaluridae. Matthew placed them in 
the Anomaluroidea among the myomorphs. 
Miller and Gidley put them in Dipodoidae 
with, but not near, the Anomaluridae and 
near the Dipodidae and Ctenodactylidae. 
Schlosser put them in the Hystricoidea. 
Weber considered them anomaluroid sciuro- 
morphs. Ellerman places them among the 
myomorphs between the ctenodactyloids and 
muroids. 

There is only one living genus, and only one 
extinct form can be placed in the family with 
any likelihood. This genus, f Parapedetes, is 
unusually well known but is in some respects 
even more specialized than Pedetes and casts 
no light on the origin of the group. Stromer 
considers affinities with f Issiodoromys and 
\Nesokerodon as not improbable but not 
demonstrable. 

On f Parapedetes see Stromer, 1926; and on 
Pedetes, Hollister, 1919; Pocock, 1922c. 

MYOMORPHA 

As the rodents are the most abundant and 
taxonomically difficult of mammals, so the 
myomorphs are the most abundant of rodents 
although the difficulties of their classification 
are not greater than for the Sciuromorpha. 
As here considered, they are constituted by 
three fairly distinctive groups, made super¬ 
families: the Muroidea, which surely belong 
here and are the nucleus and real basis of the 
suborder, the Gliroidea, also placed here by 
the consensus, and the Dipodoidea, probably 
correctly placed here but open to more ques¬ 
tion. As discussed elsewhere, there are a few 
other groups of rodents sometimes called 
myomorphs but here placed in other sub¬ 
orders for various reasons. 


MUROIDEA 

The essential or nuclear members of this 
group are the protean, almost ubiquitous 
families Cricetidae and Muridae. Each of 
these has given rise to various specialized 
lines, some of which are commonly given 
family rank. The total number of muroid 
families recognized in recent classifications 
varies from one (Muridae only) to a dozen or 
more. The most distinctive and profound 
morphological modification exemplified in the 
superfamily is that associated with subter¬ 
ranean life, a specialization that seems to 
have occurred in extreme form independently 
at least three and possibly four times within 
the Muroidea, and that is incipient in several 
other lines. In this classification two of these 
most specialized groups are tentatively recog¬ 
nized as families, Spalacidae and Rhizo- 
myidae. It would perhaps be equally good to 
place both of these as subfamilies or alter¬ 
natively also to recognize families Tachy- 
oryctidae and Myospalacidae. 

Aside from the existence of these and other 
specialized, aberrant branches of the group 
and despite the relative scarcity of Tertiary 
fossils and the impossibility of filling in in¬ 
numerable details, the broad outlines of mu¬ 
roid history can be reconstructed with some 
probability. The early cricetids, appearing in 
the Oligocene of North America, Europe, and 
Asia, are most primitive and represent the 
ancestral structure of the muroids. They prob¬ 
ably arose from sciuromorphs (sensu latci) 
toward the end of the Eocene. The main 
theater of cricetid evolution seems to have 
been Holarctica, with various branches surg¬ 
ing southward from time to time as geo¬ 
graphic conditions permitted. When these 
southern migrants were insulated from later 
murid invasion, e.g., in the Malagasy and 
Neotropical realms, they radiated and be¬ 
came the dominant small ground rodents. 
When not so insulated, e.g., in the Ethiopian 
and Oriental realms, some of them yet sur¬ 
vived as a subordinate, relatively little 
varied faunal stratum among the dominant 
murids. 

The murids probably arose from the cricet¬ 
ids at a relatively late date, most likely to¬ 
ward the end of the Miocene. Their main 
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theater of evolution, probably also their place 
of origin, was the Old World tropical zone, 
from tropical Africa eastward through south¬ 
ern Asia and the East Indies to Australia. 
Here they soon became the dominant rodents, 
tremendously differentiated. They did not 
reach the Western Hemisphere until brought 
by man, probably because they are primarily 
tropical animals and the only land connec¬ 
tions between New and Old Worlds available 
since they arose have been in the far north. 
They have, nevertheless, sent a few relatively 
hardy migrants northward in Europe and 
Asia, much as the cricetids sent a few stocks 
southward. (Doubtless some of these explor- 
ing types would eventually have reached the 
New World even if not brought by man.) 

Many authorities do not recognize the Cri- 
cetidae and Muridae as separate or natural 
families (e.g., Ellerman). There seems, how¬ 
ever, to be little serious doubt that they are 
natural units, even though not strictly com¬ 
parable if, as is probable, the murids are only 
the most successful and varied of numerous 
branches of generally cricetid origin. If it 
were possible or advisable to make all fam¬ 
ilies even approximately equivalent in mor¬ 
phological scope, the cricetids and murids, in¬ 
deed all the muroids, should unquestionably 
be referred to a single family. This is, how¬ 
ever, a fairly obvious case where it is inadvis¬ 
able to follow this one rigid criterion of what 
constitutes a family. Each group is so enor¬ 
mously varied and the two are so distinctive 
in history and distribution that it is entirely 
justifiable to recognize them as different 
families for greater clarity of exposition and 
for practical convenience. 

CRICETIDAE 

As elsewhere, extreme splitters and special¬ 
ists without a broad vista of classification oc¬ 
casionally raise each of the subfamilies and 
many of the tribes or smaller groups of this 
classification to family rank, a procedure that 
is not necessarily wrong but is disproportion¬ 
ate and is not generally adopted. In my pre¬ 
vious classification (1931a) I recognized the 
nesomyines and the fcricetopines as of family 
rank, but a review of the former has shown 
me that I overestimated their distinction, 
while recent studies by Schaub have shown 


that the latter are much nearer the typical 
cricetines than Matthew and Granger at first 
believed. 

In the arrangement of the Cricetinae, I 
have in general followed the excellent studies 
of Schaub (especially 1925), who has re¬ 
viewed the more important recent types and 
most of the numerous fossils, but with con¬ 
siderable change in formal expression and 
with the insertion or slight alteration of many 
details. He has indicated the existence of 
various subdivisions that best become tribes 
on the present scale. 1 Two of his groups, the 
“fAnomalomyidae” and the “fMelissiodon- 
tidae,” are tentatively rejected as not yet 
conclusively shown to warrant formal desig¬ 
nation, and one tribe that lay outside his first¬ 
hand studies, the fEumyini, is added. Wood, 
1937, has shown that the three genera here 
called fEumyini are a natural group allied 
but probably not ancestral to the Hesperomy- 
ini, much as the fCricetodontini are allied to 
the Cricetini. Despite the excellent work of 
these two and of other students, notably 
Argyropulo, 1933, much is yet obscure about 
these phyletic lines, but the present trial 
classification is warranted by their results. 

The Hesperomyini (see, among many 
others, Coues, 1874, Gyldenstolpe, 1932), the 
extraordinarily varied native mice of the 
New World, are well known in detail, but a 
broader revision and synthesis are decided 
desiderata. Gyldenstolpe, 1932, suggested 
that the number of genera proposed is too 
large, but he did not attempt a synonymy 
of the superfluous names. Ellerman has, how¬ 
ever, reduced a number of proposed genera 
to subgeneric or lower status, and in this I 
have usually followed him. The Neotropical 
Hesperomyini give a clear example of the 
rapidity of muroid differentiation under 
favorable conditions. There are (in this clas¬ 
sification) 40 recent genera of Hesperomyini 

1 Schaub’s publications on morphology and phy- 
logeny are among the most able and useful ever to be 
devoted to rodents, but his formal taxonomy is un¬ 
orthodox and erratic. For instance, he considers his 
fCricetodontidae and other similar groups to be sub¬ 
divisions of his Cricetinae, although he gives to the 
smaller units family names and to the larger a sub¬ 
family name. His names in -idae are thus, despite this 
termination, to be taken as of about tribal rank, which 
I have formally assigned to them. 
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confined to the Neotropical realm. It is prob¬ 
able that most of these genera have originated 
since about the beginning of the Pleistocene, 
a time so short from an evolutionary point of 
view that most of the ungulates, for instance, 
showed only subgeneric differentiation at 
greatest and in some cases barely specific 
change. It is, however, also notable that this 
intense and rapid differentiation was not ac¬ 
companied by much basic evolutionary prog¬ 
ress or morphological change; no well-defined 
tribal or other subgeneric group of these 
rodents has originated in South America. 
The rapid evolution of new genera was more a 
matter of segregation of characters in a group 
with great variation than of the origin of 
significantly new characters. 

The question of the Malagasy rats, Neso- 
myinae of this classification, seemed to be 
well settled but has been violently reopened 
by Ellerman, 1941. He insists that the group 
has no reality and that on the contrary the 
seven living genera 1 belong in five different 
subfamilies of radically diverse zoological and 
geographical affinities. This suggestion evi¬ 
dently requires consideration and renewed 
first-hand study of the materials, but in the 
meantime Ellerman’s conclusion seems too 
improbable to be adopted without substan¬ 
tiation. As far as I know all previous com¬ 
petent students, including the most learned, 
able, and critical specialists on Muroidea, 
have fully agreed that these Malagasy ro¬ 
dents form a natural unit. They have differed 
only as to the rank of that unit, whether a 
family, subfamily, or smaller group. It is, 
moreover, pertinent that this is precisely the 
sort of case in which Ellerman's stated and 
exemplified principles of classification are al¬ 
most certain to lead to a result that is 
erroneous from the point of view of classifica¬ 
tion by natural affinity rather than by ac¬ 
cidental resemblance in a rigid and limited set 
of key or diagnostic characters. If a single 
line of rodents attained an insular area and 
there radiated without competition from 
other rodents, different later members of the 
phylogenetic unit would inevitably converge 

1 “Six” in Ellerman, 1940 (p. 57), is apparently a 
misprint, as his second volume (1941) lists seven genera 
separately, the same as the genera of this and most 
other classifications. 


toward various different rodents in other 
parts of the world, and Ellerman’s system 
would then classify them with the form to¬ 
ward which they converged instead of retain¬ 
ing them as a unit because of their common 
ancestry. It seems probable that this is what 
happened in this case and that the subfamily 
Nesomyinae is real and valid, however its 
members may interfere with the workings of 
a mechanical generic key. 

The individually abundant and basically 
varied but less highly differentiated (on a 
generic level) Microtinae have been fully and 
ably treated by Hinton (especially 1926), 
and the present arrangement follows his with 
unimportant changes induced by later work 
and with the recognition of a third tribe for 
the relatively distinctive Ellobius and its ex¬ 
tinct ally f Ungaromys . 

The gerbils are frequently given family 
rank between Cricetidae and Muridae, but 
the consensus places them as a cricetid sub¬ 
family. Some 20 genera have been proposed 
(many in recent years by Thomas), but only 
six or seven of these are clearly distinct and 
reasonably of more than subgeneric rank. A 
recent classification by Heptner, 1933, recog¬ 
nizes the gerbils as a family with three sub¬ 
families, in which 12 genera or subgenera are 
placed, but the ranks to be assigned to these 
are not discussed nor is the disposal of nu¬ 
merous other named groups of supposed supra- 
specific rank clearly indicated. Even Eller¬ 
man, sympathetic to the use of more inclu¬ 
sive genera, recognizes 12 genera of Gerbil- 
linae. Of these I have given 10 full generic 
rank, and I suspect that a more synthetic 
detailed study would properly reduce this 
number. 

SPALACIDAE AND RHIZOMYIDAE 

At various times each of the more distinc¬ 
tive Old World burrowing myomorphs, Spalax , 
Tachyoryctes , Rhizomys , and Myospalax , to¬ 
gether with allies of some of these, has been 
placed in a single family. It has also been 
claimed that their resemblance is wholly con¬ 
vergent (except that all are admittedly 
myomorph), and they have been placed in 
four different families. The question is still 
open, but it does seem likely that these forms 
arose from at least three different non-sub- 
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terranean ancestors. I have tentatively fol¬ 
lowed Miller and Gidley in separating the 
Spalacidae and Rhizomyidae and placing 
Tachyoryctes in the latter family (as also sug¬ 
gested by fossil rhizomyids more or less in¬ 
termediate in character). Their placing of 
Myospalax in the Spalacidae, although it fol¬ 
lowed the consensus, was probably wrong, as 
recent work by Teilhard de Chardin, Leroy 
(1941), and others suggests that Spalax and 
Myospalax are of quite different origin. I 
tentatively place the latter in a separate sub¬ 
family of cricetids, supposing it to have been 
of cricetid ancestry and not highly divergent. 

MURIDAE 

The Muridae show in their most exuberant 
form the extravagant powers of speciation 
and, one might say, of generation among 
modern rodents. If ability to survive and 
multiply and to adapt quickly to a great 
number of local situations is taken as the 
criterion, the murids are incomparably the 
most successful and dominant mammals, not 
excepting man. In the Murinae alone, as many 
as 100 living genera are currently recognized 
by some students (68 in this classification) 
and a single genus, Rattus , has over 500 recog¬ 
nizable, named subspecies and species (more 
than 560 are listed as valid by Hay man and 
Holt in Ellerman). 

Virtually nothing is really known of the 
obviously extremely complex interrelation¬ 
ships of the many genera of Murinae, and 
about all that can now be done within the 
subfamily is to list the genera, trying to keep 
together forms with particular resemblances 
in key characters despite the fact that no 
definitely genetic grouping is thereby 
achieved. Ellerman, 1941, has given such a 
list, and I have followed him in most re¬ 
spects. Here and there a probable genetic 
group emerges, for instance Conilurus - 
Zyzomys-Laomys-Mesembriomys and prob¬ 
ably also Notomys-Mastacomys (although 
these are widely separated in Ellerman’s 
artificial arrangement and mine following 
him), but their distinction is insufficient for 
subfamily rank, and tribal or other generic 
groupings cannot yet be consistently made 
among the Murinae. 

A few other groups, although clearly aris¬ 
ing from the Murinae, seem to be phylo¬ 


genetic units, and they have perhaps diverged 
sufficiently from the stem forms to be called 
subfamilies. A really consistent scale of 
values would probably make these tribes of 
Murinae (except the Hydromyinae), but the 
present impossibility of a good tribal arrange¬ 
ment for all murines necessitates calling these 
groups subfamilies if, as convenience dictates, 
they are to be recognized at all. The groups 
are not very clear-cut, and in most cases there 
are genera of doubtful position. For instance, 
EchiothriXy here placed in the Murinae, is 
also near the Rhynchomyinae, and Beamys 
and Saccostomus, here also called murines 
(following Ellerman), are often and perhaps 
better classed as Dendromyinae. The extent 
and validity of the Phloeomyinae are particu¬ 
larly disputed. Some authors (including El¬ 
lerman) do not recognize the groups at all, 
others place only Phloeomys here, and others 
unite six or seven genera as Phloeomyinae. 
In adopting the latter usage, I follow Tate, 
1936. 

In view of the extreme abundance of living 
Muridae and the fact that many of them seem 
well suited for fossilization in habits and 
habitat, it is remarkable that they are very 
rare fossils except in quite late Pleistocene or 
sub-Recent deposits. No surely identified 
murids are known before the Pliocene, and 
only half a dozen genera, each represented by 
rather few specimens, have been recognized 
in the Pliocene (see Schaub, 1938). The prin¬ 
cipal reasons for this are probably, first, that 
the center of murid evolution has been in the 
tropical and largely insular regions of the Old 
World where few terrestrial Tertiary de¬ 
posits occur or have been discovered and ex¬ 
plored, and, second, that the family really is 
of relatively recent origin and differentiation 
and, if it existed at all as yet, was highly 
localized and not abundant until the Plio¬ 
cene. 1 

1 Not for the sake of criticizing but only because 
Ellerman’s work is so very useful within its limits and 
because it will inevitably become the bible of specialists 
on recent rodents, who may not have the data for 
forming independent judgments, another weakness in 
his masterly monograph must be noted here: his pecu¬ 
liar, and in part demonstrably incorrect, ideas of the 
geographic history of rodents. For instance, he main¬ 
tains that Cricetinae were present in South America 
from the beginning of the Tertiary or before and that 
the present North American forms are recent immi- 
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The literature of the Muridae is too exten¬ 
sive to cite adequately in this broader review. 
Besides the papers already mentioned, the 
following are particularly useful: Wroughton, 
1919 (India); Rummler, 1938 (New Guinea); 
Neuhauser, 1936 (Asia Minor); Wood Jones, 
1922 (Australia); St. Leger, 1931 (Africa). 

GLIROIDEA 

Most students believe that the three 
groups here included, Glirinae, Graphiurinae, 
and Platacanthomyidae, are related in about 
the way suggested by this classification. Mil¬ 
ler and Gidley, however, make three families 
and separate them widely, especially empha¬ 
sizing what they believe to be fundamental 
differences between Graphiurus and the other 
two groups. Later authors have not accepted 
this arrangement and have cast doubt on its 
theoretical basis, so that I tentatively reject 
it and follow the strong consensus. 

Fossil dormice are rather common in Eu¬ 
rope but are not very well understood. It is 
improbable to the point of impossibility that 
the earlier fossils really belong to living 
genera, as is usually stated. 

This is a decidedly isolated group, and the 
fossils do serve to show that it has been so 
since the early Tertiary. Its subordinal posi¬ 
tion is not wholly certain, but almost all re¬ 
cent students agree that the dormice are 
myomorphs. On the other hand, inclusion in 
the Muroidea overemphasizes the resemblance 


grants from the south. This is so completely wrong that 
it is not worth while to argue the matter, although it 
does seem necessary to insist on the correction. He also 
maintains that the Muridae are among the most 
archaic of mammals, which is a relative statement but 
is relatively untrue even if, as he does, one includes the 
Cricetidae, which are on the whole more archaic than 
the Muridae, sensu stricto. The Muridae, or Murinae, 
are about the least archaic of mammals and one of the 
last families to arise. He holds that a large section of 
the Muridae evolved in Australia and migrated hence to 
Asia, rather than the reverse. It is certainly true that 
several types of murids, still confined to Australia and 
the adjacent islands, became differentiated in that 
region, but one still must believe that their ancestors, 
already definitely murids, somehow migrated from 
Asia, and it is quite clear that this must have occurred 
(or rather, begun, for there were probably several such 
migrations) in the late, not early, Tertiary. Complete 
ignoring of the fossil evidence and lack of a phylogenetic, 
rather than purely morphological, viewpoint make 
valid historical zoogeography impossible. 


and is contradicted by the evidence that gli- 
roids are about as old and quite as distinctive 
as muroids. 

DIPODOIDEA 

Sicista , which does not have the dispropor¬ 
tionately long hind legs of the (literally) 
jumping “mice,” was long considered a true 
murid (e.g., Alston) but is now universally 
recognized as allied to Zapus and Dipus . The 
superficially similar Pedetes has been con¬ 
fused with these forms but seems to be purely 
convergent. The dipodoids (except Sicista 
and with Pedetes) were placed at the end of 
the Myomorpha by Alston, and this was fol¬ 
lowed (in essentials) by Thomas, Tullberg, 
and many others and is still the consensus. 
Dobson, however, had already, before Alston, 
argued for hystricomorph affinities. Winge 
achieved the modern content of the group, 
excluding Pedetes and including Sicista , and 
implied a position near both anomaluroids 
and muroids. Miller and Gidley, 1918, are 
among the few competent modern students 
who have seriously questioned the myomorph 
affinities of this group. They make it typical 
of a major division of rodents (“Dipodoidae”) 
to which they also refer such diverse and, in 
the opinion of virtually all other students, un¬ 
related groups as the Ischyromyidae, Aplo- 
dontidae, Anomaluridae, Ctenodactylidae, 
and Pedetidae. 

The arrangement within the superfamily 
follows Pocock, 1922c, except for the addition 
of fossil records (mostly as reviewed by 
Schaub, 1930b) and the insertion of the two 
recent genera described since 1922 (Stylo- 
dipus, here considered a subgenus, and Sal - 
pingotus) and the recognition of a subfamily 
Cardiocraniinae. Several other extinct genera 
have been referred to this division of the 
rodents, notably f Eomys, fProtoptychus , and 
t Paciculus , but recent students agree in re¬ 
jecting these references. 

This is another old group, as rodents go, 
and apparently arose along with the muroids 
and gliroids as the myomorphs were becom¬ 
ing differentiated from the sciuromorphs. 

HYST RI COMORPH A 

The pertinence of the ctenodactylids and 
bathyergids to this suborder is not established 
and is rather improbable, as will be noted in 
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discussing them. Eighteenth century and 
early nineteenth century naturalists did not 
recognize a group including the other, or the 
unquestioned, hystricomorphs of modern 
classification, and they distributed their 
broad genera (approximately superfamilies 
on the present scale) among the rodents ac¬ 
cording to resemblances in superficial appear¬ 
ance. Illiger, 1811, took a step in the modem 
direction when he made a group, “Aculenta,” 
for porcupines and spiny 'Vats” and another, 
“Subungulata,” for other South American 
hystricomorphs, and De Blainville, 1816, had 
one group, “marcheurs,” that was essentially 
the Hystricomorpha, as was Waterhouse’s 
“Hystricina” (1842). Brandt applied the 
name Hystricomorpha in 1855. Since then, so 
far as I know, no student has failed to recog¬ 
nize the group in some form and to place to¬ 
gether in it the forms still considered as 
surely pertinent (with varying usages as to 
bathyergids, ctenodactylids, and some others 
still of doubtful reference). 

Despite this uncommonly complete agree¬ 
ment, the phylogenetic validity of the ar¬ 
rangement does not seem to me to be beyond 
question. There is a grave geographic problem 
for which no satisfactory solution has ever 
been found. It is reasonably certain that no 
hystricomorphs occurred in North America 
until the late Tertiary when the single genus 
Erethizon appeared there, obviously an im¬ 
migrant from South America. Rodents nom¬ 
inally hystricomorph but quite distinctive in 
the two places appear mysteriously at about 
the same time, Oligocene, in Europe and in 
South America, continents that cannot with¬ 
in reason have had any land connection, how¬ 
ever indirect, at or shortly before that time. 
In spite of their striking similarity, it is 
probable that New and Old World porcu¬ 
pines developed independently from these 
unlike beginnings. Doubtful thryonomyids 
appeared in Africa in the Miocene. The recent 
Thryonomys and Petromys of Africa are 
amazingly like some South American forms, 
so much so that some students place them in 
the otherwise South American Echimyidae or 
Octodontidae, although they are, of course, 
easily distinguishable in detail and are more 
often placed in distinctive families. It is ex¬ 
tremely unlikely that there has been a land 
connection between Africa and South Amer¬ 


ica since the Mesozoic, if ever. 

As I see it, it is difficult or almost impos¬ 
sible to reconcile these distributional facts 
and inferences with the morphological facts 
and inferences suggesting that all these ani¬ 
mals had a common and definitely hystrico¬ 
morph ancestry. Possible alternatives are (a) 
that there is no natural group Hystrico¬ 
morpha and that this name really includes 
two or probably three convergent groups of 
independent origin (American “hystrico¬ 
morphs,” Hystricidae, and remaining African 
“hystricomorphs”), (b) that the geographic 
relationships expressed above are radically 
wrong, or (c) that more or less primitive 
hystricomorphs were somehow rafted across 
the Atlantic without any land connections. 
There is strong evidence against any one of 
these alternatives. Some zoologists will ob¬ 
ject to this argument because in their opinion 
geographical considerations have no place in 
zoological classification, but I maintain that 
classification should be consistent with phylo¬ 
genetic theory and that geographical factors 
of this sort have a very definite bearing on 
phylogeny. Valid palaeogeographic and 
phylogenetic theories must be congruous. 
These particular palaeogeographic theories 
are just as well founded as are the morpho¬ 
logical theories of hystricomorph relation¬ 
ships and are just as likely to be correct, es¬ 
pecially since the rodents are so subject to 
structural convergence. As long as the two 
lines of evidence seem to be discrepant, the 
unity of the Hystricomorpha must be con¬ 
sidered questionable. 

The present classification does retain the 
time-honored and universally accepted union 
of New and Old World hystricomorphs in one 
suborder and places the Thryonomyidae and 
Petromyidae in the Octodontoidea on mor¬ 
phological grounds. With due expression of 
doubt, it seems preferable not to advocate a 
radical change until more conclusive evi¬ 
dence is available that another arrangement 
would be more natural. 

Still leaving the Ctenodactylidae and 
Bathyergidae for later consideration, previ¬ 
ous classifications have seldom attempted 
any grouping of the hystricomorph families. 
Among the few important exceptions are 
Miller and Gidley, and Ellerman. Miller and 
Gidley divided their “Hystricoidea” (=Hys- 
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tricomorpha) into a “Medialis series,” con¬ 
taining the manifestly allied Caviidae and 
Hydrochoeridae, and a “Lateralis series,” 
uniting all other families. The “Lateralis se¬ 
ries” was divided into a “Group A,” including 
all “Lateralis” families except Dasyproc- 
tidae, Chinchillidae, and Abrocomidae, and a 
“Group B,” including those three families. 
This is a “key” arrangement, based artifi¬ 
cially on single, supposedly diagnostic char¬ 
acters and quite surely not consistent with 
the phylogeny of the group. Their “Group 
B” in the “Lateralis series” seems to be par¬ 
ticularly unnatural. Ellerman adopts a less 
subdivided arrangement but one similar, to 
the extent that he contrasts Caviidae and 
Hydrochoeridae (by him united in one fam¬ 
ily) with all other hystricomorphs. 

I have attempted a new superfamily ar¬ 
rangement that is doubtful and not wholly 
satisfactory in some details but that seems to 
me to correspond with probable main cur¬ 
rents of hystricomorph differentiation. This is 
based in large part on fossil evidence, which 
happens to be remarkably full and fairly 
well analyzed for the South American groups 
and is in my opinion, although it will not ap¬ 
pear so to some students, likewise supported 
by the anatomy of the living forms. When, or 
shortly after, the hystricomorphs are first 
known in South America, in the Oligocene, 
they can be rather clearly placed in four 
main types, not then very different but later 
becoming markedly sio. All the later families 
can be more or less definitely traced back to 
one or another of these types, which I, 
therefore, make the basis of superfamilies. 
Two of them, Erethizontoidea and Chinchil- 
loidea, although as old and as long-lived as 
the others, never became much varied and in¬ 
clude only one family each. The other two, 
Cavioidea and Octodontoidea, became and 
are still highly varied, and each includes 
several families. An additional superfamily, 
Hystricoidea, is made for the Old World por¬ 
cupines, which are really markedly unlike the 
Erethizontidae in spite of the fact that both 
have spines (as do various insectivores), 
which appear to be about as old as the 
Erethizontidae and which were in the Oligo¬ 
cene almost as distinct from the latter as they 
are now. 

This classification lists all the recent genera 


considered valid and of that rank. The listing 
of fossil genera is less complete because some 
genera of no great interest and founded on 
dubious grounds are omitted, but most of 
those currently recognized are included. The 
authors of most of these genera, Ameghino 
and Kraglievich, were extreme splitters, and 
I feel that later revision is almost sure to re¬ 
duce many of their genera to subgeneric 
rank. Again it may be emphasized that this 
does not mean that their named groups are 
considered invalid, but only that less narrow 
specialists are likely to align them with a dif¬ 
ferent scale of proportions. 

HYSTRICOIDEA 

This small group involves no great tax¬ 
onomic difficulties. Like most subsequent 
classifications, this one essentially follows 
Lyon, 1907. See also Pocock, 1922b. 

ERETHIZONTOIDEA 

The short-lived ^Protacaremys-caremys 
line represents a side branch distinctive 
enough for subfamily designation, but most 
of the known erethizontids seem to belong 
in a single, rather unified and unprogressive 
phylum, Erethizontinae, already recognizable 
in the Oligocene. Chaetomys probably 
branched off from early Erethizontinae, but 
its history is unknown, and all authors agree 
in distinguishing it, mostly as a subfamily. 
Miller and Gidley removed it to the Echimy- 
idae, but it is almost certainly much closer 
to the Erethizontinae. See Pocock, 1922b; 
Tate, 1935. 

CAVIOIDEA 

As regards the recent forms, this super¬ 
family is the family Caviidae of Tate, 1935, 
and some other authors. That arrangement 
seems unbalanced because it compresses into 
one family genera about as divergent as those 
placed in the five or more octodontoid fami¬ 
lies. It is also inconvenient because of the 
large number of genera involved, particularly 
when the fossils are added, and the difficulty 
of arranging them all in one family. It may 
also be noted that Miller and Gidley and 
Ellerman dissociate the cavies and capybaras 
entirely from the other forms placed in the 
family by Tate, etc. This is too extreme and is 
contradicted by excellent evidence, but it 
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does emphasize the inadvisability of too in¬ 
clusive use of Caviidae. I have, therefore, 
followed other authorities in recognizing the 
Hydrochoeridae, Dinomyidae, and Dasy- 
proctidae as families rather than subfamilies 
and in inserting three extinct families. The 
tCardiomyinae and Dolichotinae, however, 
are so close to the typical Caviidae that their 
removal from that family is not justified or 
necessary. Kraglievich, although an extreme 
splitter in general, even refers the dolicho- 
tines to the Caviinae. Much of the arrange¬ 
ment of this superfamily is based on his care¬ 
ful work, but with some reduction of ranks 
and other necessary adjustment. Thus he has 
shown that the once very abundant, wide¬ 
spread, and varied genera here united as 
fHeptaxodontidae are related to one another 
and not referable, as is often done, to the 
Dinomyidae or other recent families, but it 
seems necessary for balance to reduce his four 
families to subfamily rank. His genera are 
here listed, although some are poorly known 
and not very distinctive. These curious ani¬ 
mals represent a Pliocene culmination of the 
Neotropical hystricomorphs, among them the 
largest known rodents (f Phoberomys). fHep- 
taxodontidae is the oldest valid family name 
and is used, although f Heptaxodon is a pe¬ 
culiar genus not at all typical of the family as 
a whole and sometimes (but probably er¬ 
roneously) believed not to be of common ori¬ 
gin with the other genera placed here. 

Ellerman widely separates Cuniculus and 
Dasyprocta , placing them in different and not 
consecutive families, in general agreement 
with Miller and Gidley, 1918, and Pocock, 
1922b. I agree with the consensus that the 
admittedly very striking peculiarities of 
Cuniculus may be of rather recent origin and 
that the pacas and agutis probably represent 
derivatives of a single family stock. 

On the recent forms of this superfamily, see 
especially Yepes, 1935; Tate, 1935; Pocock, 
1922b; also Ellerman and other general stud¬ 
ies of rodents. On the fossil genera, see espe¬ 
cially Anthony, 1918, 1926; Kraglievich, 
1926b, 1930b, d, 1932a; Scott, 1905. 

CHINCHILLOIDEA 

The chinchillids have been separate and 
distinctive since the first known appearance 
of hystricomorphs, so can properly be granted 


superfamily rank. Some of the fheptaxo- 
dontids were formerly thought to be chinchil¬ 
lids, but special affinity in this direction now 
seems impossible. See Scott, 1905; Pocock, 
1922b; Tate, 1935. 

OCTODONTOIDEA 

Like most superfamilies, this was formerly 
considered a family and still is occasionally, 
but its 65 or more genera are now dispersed 
among five to 10 families in all but the most 
compressed and summary classifications. This 
arrangement accepts the five Neotropical 
families of Tate and others plus two African 
families. The known fossil genera fall into 
living groups as far as they can be definitely 
placed. The frequent dual subfamily division 
of the Capromyidae into hutias and nutrias 
is abandoned because most of the extinct 
genera cannot be surely divided in this way, 
and they seem to show intergradation of the 
subfamilies such that the apparent division 
may be only recent and superficial, caused by 
the accidental survival of only two of many 
closely allied types of capromyids. 

The two African genera, Thryonomys and 
Petromys, are morphologically octodontoid, 
and it has even been common practice to refer 
them to Neotropical families and subfamilies, 
for instance, placing Petromys with Octodon 
and Thryonomys with Capromys . The family 
separation is, however, often made and 
is justifiable morphologically. It is also a 
conservative precaution in view of the geo¬ 
graphic difficulty in distributing identical 
families of rodents in Africa, South America, 
and nowhere else. As previously noted, it is 
possible that f Phiomys or some other of the 
doubtful PfTheridomyidae are really related 
to the thryonomyids, but this is wholly con¬ 
jectural at present. The tentative listing here 
of f Neosciuromys, \Phiomyoides , and 
imys is only a little less conjectural. 

On Octodontoidea, in addition to works on 
hystricomorphs already cited, see especially 
Chapman, 1901; Rusconi, 1928; Kraglievich, 
1927; Miller, 1922. 

BATHYERGOIDEA 

There are few more doubtful points in 
classification, concerning animals that are 
fairly abundant and quite well known, than 
the affinities of the bathyergoids. Thomas, 
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1897, placed them in the Myomorpha between 
Heteromyidae and Dipodidae. Tullberg, 
1899, made them a major subdivision of 
“Hystricognathi,” coordinate with “Hystri- 
comorphi,” and Ellerman, 1940, followed 
Tullberg exactly. Miller and Gidley, 1918, 
made a major division of rodents for them 
and indicated no closer affinities, as did 
Weber, 1928. Winge, 1887-1924, made them 
a tribe of Hystricidae. Everyone agrees that 
they are extraordinarily isolated among 
rodents, and those who commit themselves 
further agree that if they have any special, 
though distant, affinity it is with the hystri- 
comorphs. Any decisive indications of their 
ancestry are overlain and obscured by special¬ 
izations for a highly specific and peculiar 
mode of life, and a definitive arrangement 
cannot be expected until less specialized 
ancestral forms are found. Supposed ancient 
allies, like f Tsaganomys (now believed to be 
sciuromorph), have been claimed, but it now 
seems improbable that any are true bathy- 
ergoids. While awaiting better evidence, it is 
considered inadvisable to base a major 
division of rodents on these few aberrant 
genera. I do not know any special recent 
revision of the family, but its generic sub¬ 
divisions are well established and subject to 
no particular doubts except for the unimpor¬ 
tant point whether Fornarina is a genus, sub¬ 
genus, or synonym. The last is most likely. 

CTENODACTYLOIDEA 

This group vies with or exceeds the 
bathyergids in uncertainty. It has been 
considered hystricomorph (Thomas, 1896; 
Winge, 1924; Weber, 1928), myomorph (Tull¬ 
berg, 1899; Ellerman, 1940), and neither 
(Miller and Gidley, 1918). About all that can 
be said is that the ctenodactylids are not 
sciuromorphs, so must be either myomorphs, 
hystricomorphs, or members of a separate 
suborder. As with the bathyergids, possible 
heritage characters are so hidden by the 
unusual habitus that only the tracing of the 
actual ancestry is likely to settle the question. 
The only possibly important fossil discovery 
is a specimen from the early Pliocene of 
India referred by Hinton, 1933, to the recent 
African genus Pectinator. This somewhat 
improbable, but of course possible, identifica¬ 
tion may be dubious despite Hinton’s high 


authority, because of the fragmentary nature 
of the specimen, the promised full description 
of which I have not seen. In any case it does 
not appear that the discovery casts real light 
on the origin of the group. 

Except for general works, keys, and de¬ 
scription of a few local species or subspecies, 

I do not know any recent restudy of this 
family. Among older works, that of Peters, 
1871, is noteworthy. 

Literature on Rodents 

Papers on special groups and particular 
points have been cited in the preceding 
notes. It may be convenient to repeat here 
references to the most important general 
classifications that are still useful in varying 
degree: Tullberg, 1899; Winge, 1887, 1924; 
Miller and Gidley, 1918; Weber, 1928; Eller¬ 
man, 1940-1941. Except for Miller and Gid¬ 
ley, these all include extensive bibliographies. 
The various regional faunal studies cited 
elsewhere also are devoted largely to this 
order. There is no good review of fossil 
rodents in general. A few of the important 
papers on particular groups of fossil rodents 
have been cited in the course of this discus¬ 
sion, and in addition to these Wilson, 1937a, 
is an exceptionally useful review of the later 
Tertiary American rodents. 

MUTICA 

CETACEA 

Because of their perfected adaptation to a 
completely aquatic life, with all its attendant 
conditions of respiration, circulation, denti¬ 
tion, locomotion, etc., the cetaceans are on 
the whole the most peculiar and aberrant of 
mammals. Their place in the sequence of 
cohorts and orders is open to question and is 
indeed quite impossible to determine in any 
purely objective way. There is no proper 
place for them in a scala naturae or in the 
necessarily one-dimensional sequence of a 
written classification. Because of their strong 
specialization, they might be placed at the 
end, but this would remove them far from 
any possible ancestral or related forms and 
might be taken to imply that they are the 
culmination of the Mammalia or the highest 
mammals instead of merely being the most 
atypical. A position at the beginning of the 
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eutherian series would be even more mislead¬ 
ing. They are, therefore, inserted into this 
series in a more or less parenthetical sense. 
They may be imagined as extending into a 
different dimension from any of the sur¬ 
rounding orders or cohorts. 

It is clear (see especially the discussion in 
Kellogg, 1936) that the Cetacea are extremely 
ancient as such and that none of the various 
proposals of exact source, such as that deriv¬ 
ing them from certain fcreodonts, is very 
probable. They probably arose very early 
and from a relatively undifferentiated euthe¬ 
rian ancestral stock. On this basis they de¬ 
serve to rank as a separate cohort, for which 
a Linnaean name is available and deserves 
resurrection. 

It goes almost without saying that the 
existence of the natural group now called 
Cetacea was recognized from the earliest 
times, but the fact that these are mammals 
was not at first perceived, and the limits of 
the order were not unequivocally established 
until nearly the end of the nineteenth cen¬ 
tury. The Mutica and Cete of Linnaeus were 
classed as mammals and were, except for 
forms since discovered, exactly the Mutica 1 
and Cetacea of this classification. Linnaeus 
nowhere more clearly showed his remarkable 
insight than in dealing with these animals. 
In the following century the Cetacea were 
usually confused with other aquatic mam¬ 
mals. Even after the pinnipeds were associ¬ 
ated with the Carnivora, the Sirenia were 
long considered Cetacea, or an order closely 
allied to the latter. This idea is to be found 
as late as the 1890's in the work of so able a 
man as Cope, but even then this was old 
fashioned, and no competent student has 
since accepted it. 

Before 1850 it was noticed that a division 
of cetaceans into those with teeth and those 
with whalebone could be made. This has ever 
since been recognized, and there is no serious 
present doubt that they are valid phylo¬ 
genetic units and that all later cetaceans 
enter into one or the other of them. Eocene. 

1 Scott has recently revived Owen’s term “Mutilata,” 
but this seems undesirable. It is considerably antedated 
by Mutica, it is no more familiar at present, and it was 
proposed for the purpose of uniting the Sirenia and the 
Cetacea, an old, persistent error that Linnaeus perspi- 
caciously avoided. 


fossil cetaceans were known as early as 1670, 
and beginning in 1832 a series of discoveries 
in southern United States revealed that these 
are very unlike any later forms. In 1849 
Muller referred these early types, the best 
known of which was and is f Basilosaurus, to 
a distinct order allied to the Cetacea. Gill, 
1872, made them a third suborder of Cetacea, 
and there they remain in what is unquestion¬ 
ably a natural way. 2 

Throughout the order Cetacea there is a 
noteworthy absence of annectent types, and 
nothing approaching a unified structural 
phylogeny can be suggested at present. Suc¬ 
cessive grades of structure appear in waves 
without any known origin for each. This is 
strikingly true in many orders, not only of 
mammals but of all animals, but within the 
Mammalia it is perhaps most striking among 
the Cetacea. Thus the fArchaeoceti, middle 
Eocene to early Miocene, are definitely the 
most primitive of cetaceans, but they can 
hardly have given rise to the other suborders. 
The Odontoceti, late Eocene to Recent, are 
on a higher grade than the fArchaeoceti and, 
on the average, lower than the Mysticeti, 
middle Oligocene to Recent, but apparently 
were not derived from the former and did not 
give rise to the latter. As Kellogg suggests, 
the early stages of cetacean history may have 
taken place in local fresh-water streams and 
lakes, the sediments of which are not pre¬ 
served. It is also possible that some crucial 
later parts of the history occurred in the great 
ocean basins and did not directly involve the 
littoral waters and epeiric seas where almost 
all the known fossil cetaceans lived. In the 
deposits of these environments, cetaceans are 
locally abundant fossils, especially in the Mio¬ 
cene. 

fARCHAEOCETI 

The arrangement of this suborder exactly 
follows Kellogg, 1936, whose thorough mono¬ 
graph supersedes all earlier work. He, how¬ 
ever, rejects from the fArchaeoceti the four 
dubious genera here called fArchaeoceti in - 

* But it has been questioned. In 1889, D’Arcy Thomp¬ 
son proposed removing these farchaeocetes from the 
Cetacea and placing them near the Pinnipedia, and 
Fraas, 1904, considered them aquatic fCreodonta. 
Present greatly increased knowledge makes both these 
ideas quite incredible. 
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certae sedis for want of a more likely place to 
put them. Kellogg calls f Microzeuglodon a 
fsqualodont and the other three Odontoceti 
incertae sedis , but all are called fArchaeoceti 
by Slijper, 1936, and other good authorities. 
Abel thought that f Patriocetus was ancestral 
to the Mysticeti, but subsequent workers 
have strongly opposed this view, without 
establishing the true affinities of the genus. 

ODONTOCETI 

The division of the Odontoceti into families 
and the order in which these families are 
placed closely follow Slijper, 1936, who has 
carefully reviewed most of the living and 
many of the extinct genera. Because so many 
genera and families are now recognized, I 
have attempted superfamily grouping, but 
this is not wholly satisfactory. The most 
doubtful point is probably the union of 
Ziphiidae and Physeteridae in one super¬ 
family. Colbert (pers. com.) points out that 
both are highly and differently specialized 
and that they appear to be about as distant 
from each other as either is from the Delphi- 
noidea. 

The fAgorophiidae are the most primitive 
odontocetes and may even represent the 
group ancestral to the other members of the 
suborder. The fsqualodontids were still rela¬ 
tively primitive, but only relatively, and were 
well off any possible line of ancestry for the 
contemporaneous and later platanistoids, 
physeteroids, and delphinoids. The latter all 
appear at about the same time in the record 
and represent at least three, quite likely four 
and perhaps more, quite independent deriva¬ 
tives from the ancestral toothed whales. 
The number of genera and families has be¬ 
come so large that I have introduced super¬ 
families for the association of families that 
appear to be specially related. Kellogg (with 
others) is followed in placing f Notocetus and 
t Squalodelphis in the Ziphiidae and not in 
the fSqualodontidae as does Slijper. Slijper 
recognizes their resemblance or relationship 
to the Ziphiidae but prefers to emphasize 
their relatively primitive character. 

Most small, long-snouted cetaceans have 
been referred to the Platanistidae, but recent 
students have recognized this as a habitus 
character that may have arisen in sharply 
distinct lines of descent. This has been carried 


so far that sometimes only Platanisia is now 
left in the family. Kellogg, for instance, re¬ 
moved Inia and its allies to a remote family 
Iniidae and puts Stenodelphis and its allies 
in the Delphinidae. Now Slijper has argued 
at some length and with well-marshaled 
evidence that the three groups typified by 
Platanisia, Inia f and Stenodelphis are really 
and specially related and can well be placed 
in one family. I have followed him in this but 
have retained the identities of these three 
rather well-defined groups by making them 
subfamilies. Slijper has also shown that 
\Pachy acanthus , although usually placed in 
the Mysticeti, is an ally of Platanisia. 

The arrangement of the Ziphiidae is essen¬ 
tially that of Kellogg, 1928, with which 
Slijper, 1936, is also in general agreement. 
No good grouping of the genera within the 
family has yet been achieved. 

In the Physeteridae the distinction of the 
tHoplocetinae from the Physeterinae, intro¬ 
duced by Cabrera, 1926, and adopted by 
Slijper, is horizontal and probably fortuitous 
in part. Future knowledge may be expected 
to provide a more natural subdivision, but in 
the meantime this is a convenient cataloguing 
device for this miscellaneous group. Kogia 
is often given separate family status (as by 
Kellogg), but it is clearly related to Physeter 
and scales in equally well as a subfamily 
(Slijper). 

The Delphinoidea of this classification are 
the Delphinidae of many authors, including 
Kellogg. As usual, the exact rank of the group 
is of slight importance, but the great number 
and wide diversity of the genera included 
and the complexity of their many phyla 
justify superfamily rank and make it desir¬ 
able from a practical point of view. Abel has 
gone even further, in my opinion too far, 
and has raised this division to subordinal 
rank. The present families are those recog¬ 
nized by Slijper and essentially the sub¬ 
families of those who place all in the Delphi¬ 
nidae. Slijper has shown that some of the 
fossils hitherto referred to Tursiops are so 
distinct as to merit not only generic but also 
family rank, on his scale, reviving the name 
t Hemisyntrachelus and making a family for 
this genus. 

The name Monodontidae seems on every 
count except recent usage preferable to 
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Delphinapteridae, to such an extent that I 
venture to revive it. 

Even as thus restricted, the Delphinidae 
sensu stricto include abundant genera and 
distinct phyla, and a subfamily division is 
desirable. Slijper provides such an arrange¬ 
ment: fKentriodontinae, Orcinae, and Del- 
phininae. These are clearly natural groups as 
far as their types are concerned, yet the cor¬ 
rect distribution of other genera in them is 
very uncertain, nor is it clear that all the 
known genera do fall into three, or into these 
three, coordinate divisions. At present, then, 
their adoption would leave the greater part of 
the family incertae sedis. The fossils of this 
family await revision. Possibly some of them 
belong in other delphinoid families. 

MYSTICETI 

The classification of the mysticetes is sim¬ 
pler than that of the odontocetes, as the 
number of genera is fewer. Some subfamily 
arrangement of the numerous fcetotheres 
is much to be desired, but it awaits revision 
of the group. 

Miller and Kellogg place Neobalaena in a 
monotypic family, but I have tentatively 
followed Slijper in leaving it with Balaena. 
Aside from this point, there is no important 
dispute as to the arrangement of the mysti¬ 
cetes as far as it is here carried. It may be 
mentioned, however, that Abel and some 
others recognize a family fPatriocetidae as 
ancestral mysticetes, which is not inherently 
improbable but has been seriously questioned 
and requires substantiation. 

The fcetotheres are more primitive than 
other mysticetes, and the earlier genera may 
not be far from the common ancestry of 
the suborder although, again, the later forms 
are well removed from that ancestry. The 
other three families represent (at least) that 
many separate evolutionary lines from a 
possible Oligocene fcetothere base. 

Literature on the Cetacea in general is 
extensively listed in Kellogg, 1928, 1936, and 
Slijper, 1936, and those three works are the 
best sources for a review of the order. Among 
many other sources may be mentioned the 
classic by Van Beneden and Gervais, 1880; 
Beddard’s excellent book, 1900; a long series 
of studies on fossil cetaceans by Abel (mostly 
cited by Kellogg); Winge’s stimulating sum¬ 


mary, 1921; a later paper by Kellogg, 1938, 
not taxonomic but of exceptional interest 
from an evolutionary point of view; a recent 
popular review by Fraser in Norman and 
Fraser, 1938; and Howell’s fine book on 
aquatic mammals, 1930. See also good sum¬ 
maries in several general books on mammals, 
notably Flower and Lydekker and Weber. 

FERUNGULATA 

The Ferungulata became enormously dif¬ 
ferentiated during the Tertiary. They include 
no forms quite so aberrant as the Mutica, 
they are now, and probably have long been, 
fewer in individuals and in lesser taxonomic 
groups (such as genera) than the Glires, and 
they have not approached the adaptability 
and mental attainments of the most success¬ 
ful Unguiculata (that is, of man), but they 
are unrivaled in major structural diversity. 
This is reflected in their division into 15 
orders, as opposed to eight for the Unguicu¬ 
lata, two for the Glires, and only one for the 
Mutica. This abundance of major groups is 
inconvenient taxonomically and suggests the 
advisability of superordinal grouping. The 
superordinal relationships are not well estab¬ 
lished and many dubious points remain (as 
discussed under each superorder), but the 
data warrant a tentative five-fold division 
into Ferae, Protungulata, Paenungulata (new 
term, defined below), Mesaxonia, and Parax- 
onia, groups of very unequal size but prob¬ 
ably of roughly equivalent importance. 

The relationships of these superorders are 
necessarily theoretical since no transitions 
between them can be traced in detail. There 
are, nevertheless, known intermediate types, 
for instance, between Ferae and Protungu¬ 
lata and between Protungulata and both 
Mesaxonia and Paraxonia. It seems probable 
that the earliest Ferae and earliest Protungu¬ 
lata represent a primary dichotomy. The 
ancestral unit, if known, would perhaps be 
more easily definable as belonging to the 
Ferae, and in this sense the Ferae may be 
considered ancestral to the other superorders. 
The Protungulata include not only the most 
primitive and most nearly generalized of all 
ungulates but also several specialized groups 
derived from these but not sufficiently trans¬ 
formed or varied to warrant separate super¬ 
ordinal rank. Paenungulata, Mesaxonia, and 



1945 


SIMPSON: CLASSIFICATION OF MAMMALS 


217 


Paraxonia appear to have been separately 
derived from Protungulata, the Paenungu- 
lata first, and the Mesaxonia and Paraxonia 
at about the same time, later than the Pae- 
nungulata. 

FERAE 

As in some other cases (e.g., Glires vs ,. 
Rodentia), it is here possible to salvage a 
prior but now little used Linnaean name with¬ 
out abandoning the later but now generally 
employed essential synonym by applying the 
two names to different grades of the hier¬ 
archy. There is no question that the carni¬ 
vores, even though placed in a single order, 
should rank as a superorder within this co¬ 
hort. Their diversity, their antiquity, and, 
subsequent to the Paleocene, their sharp 
separation from the other ferungulates (i.e., 
from the ungulates) cannot be expressed by 
a lesser rank. 

CARNIVORA 

For the most part the union represented 
by this order was grasped intuitively by the 
earliest naturalists, but there was long diffi¬ 
culty regarding the seals and some others. 
This was (according to modem ideas) the 
most completely natural of the Linnaean 
orders (“Ferae”)* essentially including all the 
animals now referred to it, even the pinni¬ 
peds, and excluding all others (in the tenth 
edition; unfortunately both earlier and later 
editions had a less natural assemblage). This 
is an outstanding example of the insight of 
Linnaeus, and it is noteworthy that some 
later authors went far astray in seeking to 
emend the Linnaean arrangement. For in¬ 
stance, LacSpfede, 1799, put the ursids, pro- 
cyonids, and herpestids in an order “Planti¬ 
grades,” which also included the insectivores, 
and put the pinnipeds in a subdivision (ap¬ 
proximately a superorder) “Empetres” along 
with the sea cow. Cuvier in 1800 made much 
the same arrangement with the additional 
error of associating some of the marsupials 
with the Carnivora (“Carnassiers”). Actually 
it was not until the second half of the nine¬ 
teenth century that the Linnaean collocation 
of 1758 was again achieved, e.g., Haeckel, 
1866; Owen, 1868; Gill, 1870. The terrestrial 
carnivores and the marine forms, so long 
assigned to widely different orders, were 


still sharply distinguished as suborders or 
comparable groups. This arrangement has 
persisted ever since without much question, 
living carnivores being almost universally 
classed as Fissipeda and Pinnipedia or equiva¬ 
lent, coordinate groups within the order. 

Even after this arrangement was achieved, 
the position of the extinct forms now usually 
called fcreodonts continued to be disputed. 
Most of these differ markedly from both 
fissipeds and pinnipeds. The name “Creo- 
donta” as originally proposed by Cope in 
1875b included most of the forms now 
called fcreodonts (also the fMiacidae), but 
it also included some (not all) living and 
fossil insectivores and the group was not 
placed in the Carnivora. Schlosser excluded 
the insectivores from the fCreodonta in 
1886b, but the relationships between fCre- 
odonta and Carnivora continued to be dis¬ 
puted. The idea was not entirely original 
with him, but it may be said that Matthew’s 
excellent work (especially 1901 and many 
subsequent studies) led to general acceptance 
of fCreodonta as a primitive or archaic sub¬ 
order of Carnivora, coordinate with Fissipeda 
and Pinnipedia, a system now almost al¬ 
ways used and retained in this classification. 

Of several suggested changes of this 
scheme, only that of Gregory and Heilman, 
1939a, which is recent and exceptionally able, 
will be discussed. They propose to abandon 
fCreodonta, Fissipeda, and Pinnipedia and 
to use instead a five-fold subdivision of the 
order: fProcreodi (of Matthew, as a sub¬ 
division of fCreodonta; = fArctocyonoidea 
of this classification), f Acreodi (of Matthew, 
as a subdivision of fCreodonta; = fMesony- 
choidea), fPseudocreodi (of Matthew, as a 
subdivision of fCreodonta; = fOxyaenoidea 
except fPalaeonictinae), fAmphicreodi (new 
in Gregory and Heilman; — fPalaeonicti¬ 
nae), and fEucreodi (of Matthew, as a sub¬ 
division of fCreodonta, but by Gregory and 
Heilman expanded to include also all the 
Fissipeda and Pinnipedia). This is a logical 
phylogenetic arrangement. It is, if not an 
established fact, at least an acceptable theory 
that these five divisions are of approximately 
equal antiquity and represent a basic split¬ 
ting up of the carnivore ancestry. Yet I feel 
that the three-fold arrangement is just as 
consistent with the same phylogenetic theory 
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and is incomparably more convenient, not to 
mention the great advantage of familiarity, 
which I strive to maintain when no error or 
inconsistency is involved. Logic in classifica¬ 
tion is not solely concerned with making 
coordinate units of like antiquity or arising 
from the same dichotomy—indeed this ideal 
is completely impractical. There are other 
essential logical considerations, for instance, 
the desirability of approximate balance as to 
evolutionary status and distinctness. To place 
all the fissipeds and pinnipeds in a group co¬ 
ordinate with one little (four genera), short¬ 
lived (late Paleocene and Eocene) side branch 
of the foxyaenids (as I think it), mainly 
because the latter developed shearing blades 
on two teeth, seems to me definitely illogical 
from this point of view. 1 

This is a case where a compromise between 
horizontal and vertical classification is usual 
and seems to me advisable if not necessary. 
One group, fCreodonta, includes the most 
primitive and the structurally ancestral 
members of the order. From this ancient, 
more or less central group many lines radi¬ 
ated. The most progressive, most highly 
modified, longest-lived, and most abun¬ 
dantly varied of these generally derivative 
groups are set aside as distinct on the same 
level in the hierarchy. The others, more 
conservative, more archaic, of shorter dura¬ 
tion, and with less morphological and adap¬ 
tive differentiation are left in association with 
the ancestral group. The same sort of com¬ 
promise occurs repeatedly throughout this 
classification—for instance, among carni¬ 
vores, on a lower taxonomic level, the rela¬ 
tionships of canids to ursids and of viverrids 
to hyaenids are analogous and the same sort 
of classification is used—and, indeed, I am 
convinced that it could not be avoided in 
practical classification even if it were neces¬ 
sarily desirable to avoid it. 2 

1 Of course the argument is for this particular case 
and has the background of probable phylogeny here 
involved. The desirability of groups roughly compar¬ 
able in scope can be entirely controvened when, for 
instance, a single genus is radically distinct phylo- 
genetically and structurally. 

2 In fact, even Gregory and Heilman’s arrangement 
of Carnivora does not avoid this compromise but only 
transfers it to lower levels. For instance, their fPro- 
creodi are not a phyletic unit but an ancestral group 
plus its less divergent descendants. The same is true of 


The suborders here recognized can be ar¬ 
ranged in linear sequence, fCreodonta >Fis- 
sipeda> Pinnipedia, but the actual relation¬ 
ships are more complex and, as usual, cannot 
be expressed in full in a classification but only 
used as a basis for a classification consistent 
with them. The fCreodonta are a great, 
ramified complex from within which arose the 
Fissipeda, in turn becoming a great, ramified 
complex from within which arose the Pinni¬ 
pedia, ramifying in their turn. 

fCREODONTA 

The main outlines of fcreodont classifica¬ 
tion are due mostly to Matthew, whose vari¬ 
ous studies of early carnivores are deservedly 
classics of mammalian taxonomy. In an early 
study (1901), Matthew divided the fcreo- 
dontsinto fCreodonta Primitiva, fCreodonta 
Adaptiva, and fCreodonta Inadaptiva. He 
then tentatively excluded the fMiacidae, 
remarking that they might later prove to be 
fcreodonts. In his great memoir of 1909a, he 
defined the fEucreodi (fC. Adaptiva plus 
fMiacidae), fPseudocreodi (fC. Inadaptiva 
minus fMesonychidae), and fAcreodi (fC. 
Primitiva plus fMesonychidae). The next 
step (Matthew, 1915) was to make a group 
f Procreodi for the f Arctocyonidae and fOxy- 
claenidae, closely related groups hitherto 
widely separated because of incomplete 
knowledge of the earlier, transitional forms, 
leaving only the fMiacidae in the fEucreodi, 
fMesonychidae and fTriisodontidae in the 
fAcreodi, and fPseudocreodi as before. Later 
work kept this arrangement, with some 
modification as to family relationships and 
subdivisions. 

With a few modifications due to work since 
Matthew’s death in 1930, the present classifi¬ 
cation closely follows his, the validity and 
practicality of which have been increasingly 
apparent to me in the course of considerable 
research on these animals. Unfortunately it 
is almost obligatory in scaling this group in 
with other carnivores to consider Matthew’s 
major fcreodont groups superfamilies, and 
this necessitates the use of names different 
from his compounds of “-creodi.” The most 
important modification is the removal of the 

their Viverridae, from which they separate the 
Hyaenidae, and of others of their units. 
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fMiacoidea (fEucreodi) to the Fissipeda, as 
explained later. 

The first superfamily, fArctocyonoidea, 
includes the oldest and most primitive of all 
carnivores, along with a few of their least 
progressive descendants as late as early 
Eocene. The other superfamilies, fMesony- 
choidea and fOxyaenoidea, represent two 
more specialized groups that apparently arose 
independently and at about the same time 
(early Paleocene?) from the fArctocyonoidea. 
The Fissipeda may also have arisen at about 
the same time and also from fArctocyonoidea. 
In this sense the fMesonychoidea and fOxy- 
aenoidea are each similar in rank to the whole 
of the Fissipeda, but these shorter-lived, per¬ 
sistently archaic, and much less varied 
groups may, and should in a practical classifi¬ 
cation, be associated subordinally with their 
ancestry while the Fissipeda are separated 
and stressed. 

The classification of the fArctocyonoidea 
is nearly that of Matthew’s last work (1937), 
with minor emendations and additions. Most 
other authors have separated the group into 
two, and many into three, families, but none 
has known the fossils better or presented his 
evidence more fully than Matthew. The only 
definite difference of opinion here is that I 
have rejected the fChriacinae in Matthew’s 
sense. The fOxyclaeninae include at least six 
or seven recognizable small groups and as 
many or more divergent phyla, of which 
f Chriacus represents one, but they appear 
to be of less than subfamily rank, the special 
association of f Deltatherium with f Chriacus 
is probably unnatural, and there is little 
reason to distinguish this small divergent line 
and not the others, which are about equally 
distinctive. 

The fMesonychoidea include only one 
family with a small number of genera among 
which subfamily divisions are not established 
or necessary. The general arrangement and 
many of the details of the fOxyaenoidea are 
taken from Denison, 1938, whose presenta¬ 
tion is so full, able, and recent that I see no 
reason to change anything in it. He does not 
discuss the fProviverrinae and fHyaeno T 
dontinae, and for these I have collated infor¬ 
mation from many sources, among them 
Matthew, 1909, 1915, 1937, etc.; Schlosser, 
1887-1890; Martin, 1906; Colbert, 1935c; 


Scott and Jepsen, 1936; Simpson, 1937a; and 
others. The only very peculiar feature is the 
reference of f Dissopsalis to the fProviver¬ 
rinae, rather than the fHyaenodontinae, 
justified by Colbert’s study of a skull of this 
last survivor of the fcreodonts. 1 Gregory and 
Heilman’s proposal to remove the f Palaeonic- 
tinae to a distinct group, fAmphicreodi, and 
some of the reasons for not following them in 
this have already been mentioned. 

FISSIPEDA 

Aside from the inclusion or exclusion of 
the fMiacoidea, the recognition and defini¬ 
tion of this group have been generally ac¬ 
cepted since the pioneer days of taxonomy, 
although for a time some of its members were 
confused with insectivores and marsupials. A 
satisfactory primary subdivison of the sub¬ 
order has been hard to achieve and probably 
is not yet available. At first a major difficulty 
was the plantigrade carriage of a variety of 
fissipeds then supposed to be related for that 
reason but now known to be of different 
origins. Even in the work of Flower, 1869, 
1883, still the basis of most classifications of 
recent carnivores, this ancient concept sur¬ 
vived, for he made a basic separation between 
bear-like and dog-like carnivores (“Arctoi- 
dea” and “Cynoidea”) as well as between the 
latter and the cat-like forms (“Aeluroidea”). 
In 1895 Winge recognized that Flower’s 
“Arctoidea” and “Cynoidea” were very 
closely allied, indeed he merged their typical 
families and placed the dogs in the Ursidae, 
an arrangement not later or now followed, 
although it has much to recommend it. 2 He 
thus made only two divisions, Herpestoidei 
and Arctoidei. This basic arrangement has 
since been almost universally followed, using 
a variety of different sets of names. It is 
followed here, with the names Feloidea and 
Canoidea. The following diagram shows most 
of the distinctive arrangements and nomen¬ 
clatures of the last 70 years: 

1 Colbert did not commit himself as to the subfamily 
position of this genus, but his clear exposition of its 
affinities clearly excludes it from the fHyaenodontinae 
and allies it with the more primitive group, the fProvi- 
verrinae. 

* Better in the form of placing the bears in the 
Canidae. 
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There have also been various authorities, 
among them Beddard and Schlosser, who 
queried the possibility of valid superfamily 
grouping and made no divisions between sub¬ 
order and families. 

Taking comparative anatomy and palae¬ 
ontology together, the most positively estab¬ 
lished groupings are: 

I Canidae 
Ursidae 
Procyonidae 

f Vi verridae 
[Hyaenidae 

The Mustelidae and Felidae are more iso¬ 
lated in position. It is true that primitive 
mustelids show marked resemblance to 
canids (and in isolated cases to procyonids), 
yet in some forms they almost equally re¬ 
semble what are probably ancient viverrids. 
Teilhard de Chardin’s work, 1915, on the 
fissipeds of the Phosphorites de Quercy, 
among the most ancient and primitive 
known, shows them all to be linked together 
by a complex web of resemblances, although 
they probably include prototypal canids, 
mustelids, viverrids, and felids. They do not 
flatly contradict and yet do not clearly sup¬ 
port a primary fission into canids plus muste¬ 
lids as against viverrids plus felids. There is 
even some possibility that the felids became 
differentiated before the viverrids, although 
this is improbable. Without attempting to 
review all the other evidence, there are 
grounds for each of the following sets of 
groupings: 

Winge and Most Later Authors 

Canidae 

Ursidae 

Procyonidae 

Mustelidae 


I Viverridae 
Hyaenidae 
Felidae 

Scott and Jepsen 
Canidae 
( Ursidae 
Procyonidae 
Mustelidae 

{ Vi verridae 
Hyaenidae 

Felidae 

Possible Split Arrangement on Principle 
of Accepting only Collocations Proved 
Beyond Reasonable Doubt 
Canidae 
Ursidae 
Procyonidae 

Mustelidae 

{ Viverridae 
Hyaenidae 

Felidae 

Gregory and Hellman 
Canidae 
Ursidae 
Procyonidae 

Mustelidae 

Viverridae 
Hyaenidae 
Felidae 

After long consideration of all these and 
others, I have accepted Winge's grouping, 
which is also that now almost universally 
current. It unquestionably goes beyond what 
is really proved, but is not only possible but 
also probable despite objections to it. More¬ 
over, as the current arrangement, I would 
hesitate to discard it without stronger reasons 
than seem to exist. The second arrangement 
seems to me to be unbalanced in overempha- 
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sizing the isolation of the Felidae. Their col¬ 
location with the viverrids is no more and 
probably no less doubtful than that of the 
Mustelidae with the canids. The same objec¬ 
tion, from the other direction, applies to the 
last arrangement. The third arrangement is 
the best from the point of view of rejecting 
unproved groupings and is probably as good 
in general as the current arrangement, but is 
tentatively dropped because it is not current 
and because the arrangement that is current is 
at least not improbable and is more con¬ 
sonant with the usually sound principle of 
using as few superfamilies as the evidence 
permits. 

Reasons for calling the two superfamilies 
“Canoidea” and “Feloidea” are given below. 
To these surviving superfamilies is added a 
third, fMiacoidea, for primitive forms, as a 
group structurally ancestral to both the later 
superfamilies but not diagnostically unitable 
with either. 

fMIACOIDEA 

Cope’s original definition of fCreodonta 
in 1875 explicitly included the group later 
named fMiacidae. When he discussed the 
fMiacidae some seven years later, 1 he recog¬ 
nized their structurally ancestral relation¬ 
ship to the fissipeds. In 1890 Schlosser con¬ 
sidered the fMiacidae as adaptive fcreo- 
donts, leading into the Fissipeda. In 1901 
Wortman placed the adaptive fcreodonts of 
Schlosser in the Fissipeda (his “Carnassi- 
dentia”), indeed referring f Vulpavus (in 
which he erroneously included f Miacis) to 
the Canidae. Matthew (1909a, pp. 320-321, 
etc.) argued for the retention of Cope’s 
grouping, considering the fMiacidae as fcre¬ 
odonts, in an adaptive section or, in Mat¬ 
thew’s own terminology, in a group fEucre- 
odi, on the grounds that although structurally 
ancestral to the Fissipeda they still were in 
fact closer to the inadaptive fcreodonts and 
that their removal from the fCreodonta 
raised technical difficulties of definition of 
the groups concerned. Matthew always re¬ 
tained this arrangement, and many others 
have followed him. Several weighty author¬ 
ities, however, among them Winge, 2 Scott, 3 

1 See Matthew, 1937, for r6sum6 and references. 

* Winge’s work on fcreodonts shows more than 
usual of his eccentricity and less of his perspicacity. 


and Osborn, 4 have adopted the central idea, 
although not the details, of Wortman’s 
emendation and have referred the fMiacidae 
to the Fissipeda. 

There is here no difference of opinion as to 
affinities but only as to their expression in 
taxonomy. Looking backward, the fMiacidae 
are closely related to the fArctocyonidae. 
Looking, one might say, “sideward,” they 
are near the inadaptive fcreodonts. Looking 
forward, they lead into the Fissipeda. These 
various affinities cannot all be simply and 
clearly expressed by any possible classifica¬ 
tion, and as usual some compromise must be 
reached. Matthew’s view may be paraphrased 
as an insistence on a consistently horizontal 
division between fCreodonta and Fissipeda. 
This has a certain preponderance of pure 
logic, since the fCreodonta are in any case 
partly a horizontal group, and horizontally 
as well as ancestrally the fMiacidae are nearer 
the fcreodonts. The other view is that since 
the fMiacidae are in a general way ancestral 
to the Fissipeda and not, like the fArcto¬ 
cyonidae, also to other fcreodonts, it is pos¬ 
sible without confusion to array them ver¬ 
tically with the Fissipeda, leaving the fCreo¬ 
donta as a natural but peculiarly constituted 
group of various aberrant, non-ancestral 
lines plus the common ancestry of all. Revers¬ 
ing my former decision, I now follow this 
latter plan, which seems to be increasingly 
favored by my colleagues. No change in views 
as to phylogeny is involved in this purely 
formal taxonomic modification. 

The most radical recent suggestion is that 
of Gregory and Heilman, 1939a, who not 
only place the fMiacidae in the Fissipeda 
(not under that name, which they reject) but 
also in the Feloidea and as part of the Viver- 
ridae. Indeed the fViverravinae are by them 
placed in the Viverrinae. It is unnecessary to 
say that the resemblances and relationships 
signalized by these authorities are real. The 
fMiacidae resemble the Viverridae in many 


Few of his innovations regarding fcreodonts and 
fmiacoids call for serious review at this date. 

a In his latest work. He earlier followed Cope and 
Matthew. 

4 In his last years. This was one of his criticisms of 
my previous classification, and on discussing the ques¬ 
tion in 1931 Dr. Gregory, Dr. Granger, and other 
colleagues concurred. 
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ways and are almost perfectly prototypal for 
them, but without apparent exception the 
resemblances are in characters primitive for 
all fissipeds, including the canoids. Studying 
the fMiacidae in connection with the Cani- 
dae, rather than the Viverridae, would justify 
placing them in the Canidae on the same 
basis, and this has, in fact, been done. Plac¬ 
ing them in the Viverridae is nearly equiva¬ 
lent to saying that the Canidae were derived 
from the Viverridae. Such definitions are 
legitimate, and given these definitions this 
sequence and its taxonomic expression are 
valid. Nevertheless the fMiacidae are di¬ 
agnostically distinguishable from Viverridae 
and Canidae and prototypal for both. I prefer 
to express the relationships by placing the 
fMiacidae in a separate superfamily from 
which both Feloidea and Viverroidea arose. 
As usual, I also give some weight to the fact 
that this arrangement does least violence to 
the classification already in general use. 

No one has recently revised all the fMia- 
coidea, an important field for research. The 
present treatment is based mostly on Mat¬ 
thew, 1909a, 1915, 1937, with various addi¬ 
tions and emendations based for the most 
part on the work of Teilhard de Chardin, 
1915, and Simpson, 1937a, plus a few recently 
described genera and minor points from sev¬ 
eral other authors. 

CANOIDEA 

This group has been variously called Cy- 
noidea, Arctoidea, Ursoidae, and Canoidea. 
Arctoidea and Ursoidae (or Ursoidea) are ob¬ 
jectionable because no one considers the 
bears as nuclear or typical in the group as it 
is now constituted. Cynoidea (and also Arc¬ 
toidea) are invalid as superfamily names be¬ 
cause they are not based on names of genera 
or of families belonging in the groups so 
designated. 1 Thus Canoidea is the most ap¬ 
propriate valid name. Its only fault is un¬ 
familiarity, but Cynoidea is not now any 
more familiar, Ursoidea is less familiar, and 
only the name Arctoidea, which is thoroughly 
objectionable on all other grounds, has a defi¬ 
nite advantage in this respect. 

Flower's conception of contrasting bear- 

1 And if they were not to be used for superfamilies, 
their superfamily forms would be undesirable. 


like and dog-like groups has now been gen¬ 
erally and properly abandoned. The bears 
were almost surely a relatively late offshoot 
of the dogs and are closely related to the lat¬ 
ter. Moreover the classic Arctoidea, consist¬ 
ing of Ursidae, Procyonidae, and Musteli- 
dae, was unnatural because it is impossible 
that these three families can have had any 
common ancestry distinct from that of the 
Canidae. 

The primary lines of Canoidea are the 
Canidae and Mustelidae which are about 
equally old and, in their earliest forms, about 
equally primitive, although the Mustelidae 
later became decidedly more specialized than 
the Canidae. The other two families, Ur¬ 
sidae and Procyonidae, seem surely to have 
arisen from the Canidae. 

CANIDAE 

The Canidae have, of course, been split 
into two or more families by some students, 
but their status as a single family is more 
widely recognized than in most such cases 
and can be upheld without serious doubt. Fos¬ 
sil canids are very abundant, and this rich¬ 
ness is embarrassing since it suffices to com¬ 
plicate rather than to elucidate the subdivi¬ 
sion of the family. The whole group is ex¬ 
tremely polyphyletic, and few of the phyla are 
yet positively and clearly worked out. 

Many authors recognize a horizontal, 
primitive subfamily, but I have merged this 
with the diverging vertical subfamilies. The 
living canines are remarkably primitive and 
conservative; they are virtually late Eocene 
or early Oligocene fissipeds. I have united 
with them in the Caninae their own unpro¬ 
gressive ancestry which, with a cluster of 
closely related minor extinct phyla, repre¬ 
sents the central line of the Canidae from 
which the more distinctive subfamilies di¬ 
verged. This includes genera like f Daphoenus t 
f Mesocyon , and f Tomarctus that may or 
probably do represent the ancestry of some 
other subfamilies. They are not distributed in 
the latter because they were still generally 
canine in structure and either because they 
seem to be about equally related to two or 
more other subfamilies or because they were as 
yet so little distinguished that their later con¬ 
nections are not well established. 
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Despite their world-wide distribution and 
an abundance of well-distinguished, more or 
less local species, the recent canines are quite 
uniform in structure, and it would be justifi¬ 
able from many points of view to unite them 
all in a single genus. 1 Most are, indeed, here 
referred to Canis , and it need hardly be said 
that the Canis of this and other reasonably 
conservative classifications has been split into 
a dozen or more genera by some mammalo- 
gists. The seven other genera of this classi¬ 
fication are more distinctive, and their recog¬ 
nition is now really universal. 

The nomenclature of the South American 
dogs here called Dusicyon has been peculiarly 
confused but has finally been reduced to some 
order by the successive contributions of 
Kraglievich, 1930a, Cabrera, 1932, Osgood, 
1934, and Kuhlhorn, 1938. I have followed 
Osgood. As capable a mammalogist as Ca¬ 
brera (who is, however, a generic splitter) 
still recognizes five separate genera in this 
group, although Kuhlhorn has shown that 
most of the supposed diagnostic characters in¬ 
tergrade. Because of the former nomencla- 
tural confusion I have given the subgeneric 
classification, contrary to the general rule of 
this classification. Half a dozen other generic 
names have been given to fossil (Pleistocene) 
Dusicyon , but it does not seem necessary or 
worth while to list these. 

The Simocyoninae of this classification are 
surely a heterogeneous group, but the prob¬ 
ability is that most of their various phyla are 
especially related. Better knowledge will 
doubtless permit a tribal subdivision that 
will clarify the subfamily, but lacking this it 
would be disproportionate to set aside single 
genera (such as Speothos or Lycaon) in mono- 
typic subfamilies as has been variously pro¬ 
posed. Dogs of this subfamily (or of this adap¬ 
tive type) appear formerly to have been as 
widespread and abundant as the canines but 
now survive only in three limited southern 
areas. Contrary to frequent similar cases, 
however, these are on the whole more and 

1 As is well known, all the wild canines together cover 
a very much smaller morphological range than do 
domestic dogs, which are surely referable to one genus 
if not one species. The comparison is not really valid, 
however, because human selection has no counterpart 
in natural evolution and results of an analogous sort 
never have arisen and never could arise without human 
agency. 


not less specialized than their more successful 
relatives. 2 

Unfortunately the familiar name Cynodon 
belongs to a fish and is flatly invalid in its 
almost universal use for a fossil dog. The old¬ 
est of several synonyms appears to be \Am - 
phicynodon , which must, therefore, be used 
for this genus. This involves changing the 
subfamily name to fAmphicynodontinae. The 
name tHemicyoninae is available, but can¬ 
not properly designate the subfamily in¬ 
tended here, because f Hemicyon is of doubt¬ 
ful reference to the subfamily. It is probable 
that the advanced forms f Hemicyon and 
\Dinocyon are offshoots of the \Amphicyno- 
don group, but it is not certain. Frick, 1926, 
created his subfamily 3 |Hemicyoninae by 
splitting off f Hemicyon and f Dinocyon from 
their canid ancestors and allies and uniting 
them with similar but more bear-like forms, 
e.g., f Agriotherium, commonly referred to the 
Ursidae. The Canidae and Ursidae intergrade 
almost perfectly through these various genera, 
and drawing a line is more a matter of taste 
than of fact. Frick’s arrangement is as valid 
as any other, but in accordance with various 
studies subsequent to Frick’s paper (e.g., 
Pilgrim, 1931, 1932; Colbert, 1935c; Scott, 
1937a), I incline to think that f Agriotherium 
and its closest allies are best referred to the 
Ursidae. These doubtless arose from animals 
similar to f Hemicyon (probably not from 
that genus itself), but \Hemicyon and \Dino- 

* This is an interesting apparent exception to 
Matthew’s rule that disjunctively distributed southern 
groups of animals are usually primitive stocks formerly 
Holarctic. This exception and most others disappear 
when the rule is restated: disjunctive or relict southern 
groups are usually ancient stocks formerly Holarctic, 
displaced and extinct in Holarctica either (a) because 
of replacement by ecologically incompatible progressive 
groups, or (b) because of secular shift in environmental 
conditions. In the first case, (a), the southern relicts 
will as a rule be more primitive than their Holarctic 
relatives, while in the second, (b), they are likely to be 
more specialized because it is the most specifically 
adapted animals that suffer most from environmental 
change (rule of “the survival of the unspecialized”). 
The simocyonines apparently are an example of (b). 
In any case they definitely follow the rule for southern 
disjunctive distribution that they are of very ancient 
origin (almost as old as the canines) and were formerly 
Holarctic. 

* He calls it a “morphologic group” and disclaims 
“the implication of an idea of real relationship” or the 
intention of creating a taxonomic subfamily. 
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cyon were still somewhat more dog- than bear¬ 
like in essential characters. If the canid-ursid 
line is not drawn at the convenient point be¬ 
tween these genera and f Agriotherium , there 
is little logical reason for not referring the 
whole sequence, from f Plesiocyon onward to 
the Ursidae. This step was actually taken by 
Pilgrim, 1931, 1 but it leads to such difficulty 
and confusion in practical taxonomy that I 
cannot follow it. f Amphicynodon and its 
early allies are completely canid in character 
with as yet very little hint of their ursid de¬ 
scendants. It is much simpler, more practical, 
and nearer to probable reality to call these 
forms canids and to recognize the fact that 
the ursids arose from the canids. Moreover 
it is possible that not only the ursids but also 
the procyonids arose from famphicynodon- 
tine canids (although the procyonids may 
have arisen from a canine like t Pseudocyno- 
dictis , as McGrew, 1938, suggests). 

At various times most of my fAmphi- 
cynodontinae and |Borophaginae and many 
of the fSimocyoninae have been referred to 
the fAmphicyoninae, which were then char¬ 
acterized only by a more or less bear-like 
habitus. It is fairly clear that this was a su¬ 
perficial arrangement bringing together lines 
merely convergent in adaptive features. This 
may still be true of my restricted fAmphi- 
cyoninae, but it is probably more nearly a 
natural group. It appears to have been inde¬ 
pendent of the roughly parallel fAmphicy- 
nodontinae since the late Eocene, f Tomocyon 
may represent another such deployment, but 
if so it is too poorly known and its scope and 
character are still too obscure for formal rec¬ 
ognition. 

The genera here set aside as fBorophaginae 
are large, later Tertiary canids with heavy 
jaws, rather distantly convergent toward the 
hyenas and so sometimes called “hyaenoid 
dogs.” The recent excellent study of f Atluro- 
don by VanderHoof and Gregory, 1940, sug¬ 
gests that two (or more) phyla of separate 
origin may be included, branching off from 
the canine line in the vicinity of f Tomarctus. 
The present subfamily may, therefore, be 
polyphyletic in detailed origin, but this is un- 

1 But he was in fact dealing only with t Indarctos and 
still more definitely ursid genera so may not have 
visualized perfectly the implications regarding the 
vastly more primitive genera not in his hands. 


certain, the various genera are closely similar, 
and they must have had a common origin 
very little, if at all, before the rise of the mor¬ 
phological subfamily. 

Nothing is known of the history of Otocyon . 
Its possession of four molars and some other 
peculiarities have led to its being placed in a 
separate subfamily or even family, but it is 
basically not only canid but also canine. 2 Its 
peculiarities are such as do occasionally ap¬ 
pear as mutations or anomalies among ca¬ 
nines, and it may thus have arisen suddenly 
and by saltation. Despite some arguments, 
this appears to me as one of the very few and 
exceptional cases in which the sudden appear¬ 
ance in nature of a fully formed new generic 
or higher group can be considered as at all 
probable. It is questionable whether such 
distinctions, not more deeply affecting the 
generally canine organization, merit sub¬ 
family rank, but I follow the consensus in 
tentatively granting this. 

Besides other papers already cited, on 
Canidae see Teilhard de Chardin, 1915; 
Scott and Jepsen, 1936; Loomis, 1932, 1936; 
Matthew, 1930; Matthew and Stirton, 1930a; 
Pilgrim, 1931, 1932; Viret, 1933; Pocock, 
1914; Klatt, 1928; Colbert, 1935c, 1939; 
Hiirzeler, 1940a, b. The literature is very ex¬ 
tensive, but most of the older papers are 
cited in these. 

URSIDAE 

The bears form one of the most recent 
groups of mammals generally granted family 
rank. Indeed, so recent is their origin, so lit¬ 
tle their distinction from the dogs, and so 
complete their intergradation with the latter 
that it is mostly inertia and the custom of 
more than a century that cause their family 
separation. 2 Drawing the canid-ursid line 
where I do, the Ursidae became distinct only 
well along in the Miocene. If, with Frick, 
1926, the line be drawn above f Agriotherium, 

‘Among others, Matthew in Osborn, 1910, and 
Pocock, 1914, have referred it to the Caninae. 

1 Yet Flower separated them still more widely 
(“Arctoidea” as opposed to “Cy noidea”). Winge 
united the Canidae and Ursidae, and there is much 
to be said for this, although his preference for the latter 
name seems indefensible. Another practical reason for 
separation is that the canid family is so large even with¬ 
out including the bears. 
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t Indarctos , and t Ursavus, they arose about 
the beginning of the Pliocene. 1 They were 
almost surely derived from famphicyno- 
dontine (not famphicyonine) dogs as an om¬ 
nivorous, relatively gigantic, plantigrade 
specialization. 

Some authors divide the bears into two or 
three subfamilies. For instance, Kraglievich, 
1926, splits off f Agriotherium and f Indarctos 
(perhaps also j 'Ursavus, which he does not 
mention) as “fHyaenarctinae,” 2 f Arctothe¬ 
rium , f Par arctotherium, f Tremarctotherium , 
and Tremarctos as Tremarctinae, and the re¬ 
maining genera as Ursinae. Such subdivisions, 
however, are of very doubtful theoretical 
validity and of little or no practical conveni¬ 
ence. The primitive “tHyaenarctinae” (or 
fAgriotheriinae, or fHemicyoninae) are sim¬ 
ply a few transitional forms, on various differ¬ 
ent lines of descent, between more dog-like 
and more bear-like stages. It is probable but 
not certain that f Arctotherium and its sup¬ 
posed extinct allies are especially related to 
each other, and it is only possible and not 
clearly probable that they are particularly 
allied to Tremarctos. The generic separability 
of Tremarctos from Ursus is not universally 
admitted, and its subfamily separation is 
clearly excessive. Moreover there is the 
anomalous position of Selenarctos , apparently 
midway between Tremarctos and Ursus . All 
living ursid genera are very closely allied, at 
least as closely as is indicated by placing in 
a single subfamily in a balanced classification. 
There are only a few genera, and their finer 
grouping is not a practical aid or require¬ 
ment. 

Generic separation between Melursus and 
Ursus is adopted by all authors. Regarding 
other genera, authorities differ widely al¬ 
though, as in all groups, there is a tendency to 
recognize more and more genera. There are 
only about eight clearly distinct living spe¬ 

1 Frick, himself, believes that they must have been 
distinct much earlier, at least as early as the Oligocene, 
although unknown before the Pliocene. On quite differ¬ 
ent evidence Pilgrim would also make them distinct in 
the Oligocene, but, as noted above, the known early 
forms, although structurally ancestral to bears, were 
still indistinguishable from dogs. ^ 

2 Correctly fAgriotheriinae. This is the group Pilgrim 
and Colbert intended by the name fHemicyoninae, 
since they were dealing not with f Hemicyon but with 

\ Agriotherium , f Indarctos , and f Ursavus. 


cies of bears, 3 and each has been made the 
type of a genus. Closely allied as these are, 

I have tentatively listed them as separate, 
except “Danis” now universally abandoned, 
and Euarctos , which is often admitted (with¬ 
out critical balancing of the evidence) by 
American neo-mammalogists but seems to be 
of no more than subgeneric distinctness by 
any standards less extreme than those of 
Merriam. 

There has been much difference of opinion 
and usage regarding the names of arcto- 
theres. The oldest generic name, \ Arctodus 
Leidy, 1854, has often been passed over as 
indeterminate, and a common practice has 
been to refer all these bears to f Arctotherium 
Bravard, 1857. Kraglievich, 1926a, also re¬ 
cognized } Par arctotherium Ameghino, 1904, 
in South America and demonstrated the gen¬ 
eric distinction of the North American forms, 
calling all of them f Tremarctotherium Krag¬ 
lievich, 1926, believing f Arctodus to be a 
nomen vanum. Gidley, however, in 1928 
maintained that t Arctodus is determinate and 
is generically distinct both from the South 
American and from the common Californian 
arctotheres, confining f Tremarctotherium to 
the latter. I have tentatively followed Gid¬ 
ley, although the question is not definitely 
answered as yet. 

Among the more important recent papers 
on the taxonomy of bears are Kraglievich, 
19261a; Frick, 1926; Pocock, 1914; Davis, 
1941. The literature is widely scattered. 

PROCYONIDAE 

The procyonids have at various times been 
split into seven different families, that is, 
each of the seven surely valid living genera 
has been placed in its own family. Even now 
most authors split the group into two, many 
into three, families, but different authors 

9 C. H. Merriam distinguished about 90 species of 
North American bears alone, but he had a (fortunately) 
unique conception of the character of a species, giving 
it less scope than most authors give a minor geographic 
race, not much more than an individual genetic family 
group. On such a system twin bear cubs could be of 
different species. It is true that the classic species can 
be, and commonly are, split up for convenience into 
several times seven species, but these represent only 
variations of seven or eight really distinctive types, 
which were the species of a generation ago and are still 
for conservative authors. 
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recognize different families. Pocock (1921a; 
see also Hollister, 1916) has given an able 
and useful treatment of the living forms but 
one that is, like most of his, excessively in¬ 
flated, with three families, two monotypic, 
and the third split into five subfamilies, each 
essentially monotypic (in two he recognizes a 
second genus often held to be a subgenus). It 
is highly probable that all these forms have a 
common ancestry and are more nearly re¬ 
lated to one another than to any other car¬ 
nivores. They fit well into one family, they 
are not numerous enough to demand splitting 
for convenience, and to divide them more 
radically merely obscures their affinities and 
defeats a prime purpose of classification. 1 

Among the genera here called Procyoninae, 
Bassariscus and Potos are the most distinc¬ 
tive, and it has been claimed for each not only 
that it merits family distinction but also that 
it is not really allied to the Procyonidae at all 
but merely a distantly convergent type. Bas¬ 
sariscus is an old and conservative genus, so 
stands quite apart among living forms, but 
it is so near the early fossil procyonids that I 
cannot doubt the reality of the relationship. 
Placing it in a separate subfamily could be 
justified, but I tentatively prefer to make no 
distinction here where consistent distinction 
(short of seven nearly, or quite, monotypic 
subfamilies) can be made. 

The evidence as to Potos is very conflicting, 
and in some respects this genus differs radi¬ 
cally not only from all (other) procyonids but 
also from all canids and ursids (see, e.g., 
Davis, 1941). Yet I think the balance of the 
evidence favors derivation from primitive 
procyonids. It should, in this case, have an 
independent ancestry since about the Mio¬ 
cene and could then quite well preserve early 
canoid characters lost not only in the other 

1 In this connection, and as one of the principles of 
this whole classification, I applaud the remarks of 
Matthew, 1924, apropos of the splitting of the Procy¬ 
onidae, Mustelidae, and Viverridae into many different 
families: “This procedure appears unnecessary and 
objectionable. To create new families for each of the 
minor groups into which the Carnivora are divisible 
merely serves to obscure the broader affinities which 
the families are intended to represent. The smaller 
groups may be well enough distinguished as sub¬ 
families or as phyla without whittling down the scope of 
the families of current usage.” 


living procyonids but also in living canids. 
Such a history is consonant with the probable 
geographic facts: the isolation of the Potos 
ancestry doubtless dates from the adventi¬ 
tious introduction of procyonids into South 
America in the Miocene, before the rise of a 
true land route between North and South 
America. 

t Sivanasua is an anomalous form. Schlos- 
ser thought it near f Parailurus and Ailurus, 
and I tentatively continue this geographi¬ 
cally probable and anatomically quite possible 
arrangement, although Pilgrim believes it 
quite distinct and probably nearer the Pro¬ 
cyoninae. f Parailurus, in any event, it is now 
agreed, is related to Ailurus . Few animals 
have been of more disputed affinities than 
Ailuropoda . It has been considered an ursid, 
a procyonid, and neither. It has been asso¬ 
ciated with Ailurus dead claimed to have noth¬ 
ing to do with that genus. Recently Raven, 
1936, has studied the viscera, and Gregory, 
1936, the skull and dentition, of Ailuropoda . 
In addition to their own full and careful stud¬ 
ies, they have reviewed all previous observa¬ 
tions, opinions, and arguments, and they 
agree that Ailuropoda is related to Ailurus 
and that its affinities are best expressed by 
placing both in a subfamily Ailurinae of the 
Procyonidae. 2 

Pohle claimed the presence of a bassaris- 
cine procyonid in the Oligocene phosphorites 
of France, f Pseudobassaris Pohle, 1917. 
Given the extreme improbability of such an 
occurrence, the fact that Pohle had not seen 
the specimen in question but knew it only 
from Riggs, who did not think it a procyonid, 
and the fact that no confirmation has yet 
appeared, the supposed datum is hardly 
worthy of record at present. 

Among numerous special papers on Pro¬ 
cyonidae, some of the most useful are Hol¬ 
lister, 1916; Pocock, 1921a; Gregory, 1936; 
Raven, 1936; McGrew, 1937, 1938, 1941a; 
Klatt, 1928; Davis, 1941. 

* Ailuropoda is often written Aeluropus by recent 
authors. As an amusing sidelight on taxonomy, Mat¬ 
thew and Granger (1923c, p. 579) have a footnote: 
u JEluropus**Mluropoda for the purists.” Although 
disclaiming the title of “purist,” in this case I see no 
reason for not using the name originally given to the 
animal, which was neither that used by Matthew and 
Granger nor that assigned by them to the purists. 
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MUSTELIDAE 

In the early Oligocene the fissipeds had 
diverged so little that it is difficult to dis¬ 
tinguish at that time between certain of the 
less-specialized canids, mustelids, viverrids, 
and felids. Students devoting particular at¬ 
tention to those ancient faunas are thus likely 
to group together horizontally a great variety 
of genera, for instance as in Teilhard de 
Chardin, 1915, despite the subsequent very 
wide separation of the phyletic groups that 
they seem to represent. Thus, too, Loomis, 
1932, was able to maintain that several ex¬ 
tinct American genera were viverrids, al¬ 
though other students (followed in this classi¬ 
fication) distribute them among the canids 
and mustelids. Schlosser, 1923, made a mus- 
telid subfamily, fStenoplesictinae, for several 
of these little-differentiated early forms, 
probably including not only true mustelids 
but also some viverrids and, perhaps, felids. 

I believe \Stenoplesictis itself to be viverrid, 
so reject this as a mustelid subfamily. 

The situation is the usual one of having in¬ 
numerable small branches given off near the 
base of the major splitting of a mammalian 
group, branches that offer the greatest diffi¬ 
culty to the taxonomist and that can almost 
equally well be associated with various dif¬ 
ferent later groups or placed in separate divi¬ 
sions of their own. In the Mustelidae the 
situation is further complicated, as Matthew 
and others have repeatedly shown, by the 
fact that the numerous known Miocene and 
Pliocene mustelids are seldom real forerun¬ 
ners of the living genera, but almost every 
genus appears to be all that is known of a 
distinct phylum. A strictly phyletic supra- 
generic arrangement is not now a practical 
possibility. Most of the extinct genera are 
here referred to the recent subfamilies that 
they most resemble, usually with some doubt 
and always with the result of making the 
subfamilies clusters of separate lines as yet 
not clearly or strongly linked together. Most 
of the early forms as well as divergent genera 
of doubtful status are placed in the central 
subfamily, Mustelinae. 

Pocock, 1922a, recognizes 15 living sub¬ 
families. On the same scale the known fossil 
forms would add at least 15 more subfamilies. 
This is begging the question and does not 


result in a true or useful classification. All 
students separate the Mustelinae and Lu- 
trinae, groups surely of subfamily rank. Most 
also separate the Melinae. The separation of 
the skunks, as Mephitinae, from the badgers, 
Melinae, is more open to question, but the 
groups are reasonably well defined and I have 
tentatively accepted this division. Further 
separation of the badgers into different natu¬ 
ral groups seems to me impossible or at least 
premature now. 

Mellivora and its one known extinct ally 
t Eomellivora also stand out as decidedly 
isolated from any other mustelids, and their 
group is tentatively ranked as a subfamily. 
The extinct, somewhat raccoon-like \Lept- 
arctus , f Craterogale, and f Mephititaxus are 
still more sharply distinct and cannot be 
denied the subfamily separation given them 
by Gazin, if subfamilies are to be used at all 
in this family. I have kept the whole miscel¬ 
lany of other known genera in the Muste¬ 
linae, since with both recent and fossil genera 
to deal with I cannot detect in present knowl¬ 
edge a rational means of making consistent 
and useful supergeneric groups. It is tempting 
to recognize at least the Guloninae, but it 
seems almost impossible to define such a 
group properly, and it is doubtful whether 
its concept (unless the subfamily be simply 
equated with a single genus) is really more 
than that of a habitus variously acquired 
by a number of different mustelines. Indeed 
the mustelids are almost rodent-like in their 
extreme polyphyly and convergences and 
offer taxonomic difficulties like those of the 
Rodentia on a smaller scale. 

There are some excellent reviews of parts 
of the family, but no one has studied and re¬ 
vised it as a whole, a problem that should be 
particularly attractive for some future stu¬ 
dent. The present review is based largely on 
Pocock for the recent forms, although his 
formal expression of the taxonomy has been 
decidedly altered in accordance with a more 
conservative and synthetic viewpoint. For 
the fossil forms, a synthesis has been made 
of scattered data given by more than 20 
authors. The recent literature includes, and 
much more of it is cited in, Helbing, 1936; 
Gazin, 1936a; Hall, 1930a, 1936; Pohle, 1919; 
Pocock, 1921b,1922a. 
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FELOIDEA 

The name “Aeluroidea” is still that most 
commonly applied to this superfamily, but it 
is quite invalid as a superfamily name since 
its group includes no genus Aehirus. It is still 
more objectionable because there is a genus 
Aelurus (or Ailurus) which is not an “aelu- 
roid” in the classical sense but a canoid 
(“cynoid” or “arctoid”). Recognizing these 
facts, Winge proposed to call the group 
“Herpestoidei.” Believing (incorrectly, or at 
least very doubtfully) that Her pastes is an 
invalid name, Pocock replaced this term by 
“Mungotoidea.” The serious objections to the 
use of Herpestoidea are that few students 
recognize a family Herpestidae and that most 
prefer to follow the intention and concept of 
Flower, more important than the superficial 
point of his nomenclature, and keep the cats 
as the nucleus of the group. This leaves no 
valid and logical alternative to the term 
“Feloidea.” 

A few students, like Scott and Jepsen, 
1936, split the group into two: one division, 
“Herpestoidea” (better Viverroidea), for 
Viverridae and Hyaenidae, and one, “Ae- 
luroidea,” sensu stricto (better Feloidea, 
sensu stricto ), for Felidae. 1 This is a natural 
division, since the viverrids and hyaenids are 
nearer to each other than to the felids, but 
these subdivisions are probably not coordi¬ 
nate with Canoidea (“Arctoidea” or “Cynoi- 
dea”), and the arrangement seems unbal¬ 
anced unless the latter group also is split (at 
least into Canoidea and Musteloidea) and 
the whole concept of fissiped taxonomy now 
generally accepted thus abandoned. I am not 
at present inclined to take this step. 

VIVERRIDAE 

Pocock (numerous short papers, 1915a-d, 
to 1937) attacked the unity of the classic 
family Viverridae, maintaining that authors 
place in this family all “aeluroids” (feloids) 
not manifestly cats or hyenas, regardless of 
their true affinities. He, therefore, placed the 
forms here considered viverrids in four dif¬ 
ferent families. Gregory and Heilman (1939a) 

1 But in the following year (“History of land mam¬ 
mals'*) Scott abandoned “Herpestoidea" and returned 
all to the “Aeluroidea.** 


included Pocock’s Nandiniidae in the Viver¬ 
ridae but recognized the Herpestidae as sepa¬ 
rate and placed Pocock’s Cryptoctidae in the 
Felidae. 

Although I do not differ in any very im¬ 
portant way from Gregory and Heilman’s 
phylogenetic conclusions or even (with more 
exceptions) from Pocock’s, I retain the broad¬ 
er classic conception of the Viverridae. This 
is one of many cases in which the same phylo¬ 
genetic scheme is consistent with numerous 
different classifications, and, as usual, granted 
such consistency, I prefer the classification 
that preserves the most familiar usages, that 
most clearly suggests the broader relation¬ 
ships, and that uses families in a relatively 
inclusive and balanced way. The viverrids, 
in this broad sense, are an old group of car¬ 
nivores that include many different lines of 
specialization, a horizontal grouping of the 
oldest, most generalized forms plus such 
vertical lines as depart least radically from 
this basis. The two among these many lines 
that depart most radically are separated on 
that account as families: Felidae and Hyae¬ 
nidae. As I see it, the arrangement of Gregory 
and Heilman is no more “natural” than this 
and is a compromise between this familiar 
arrangement and a more radical, strictly 
phylogenetic or vertical scheme, which 
should, according to their views of affinities, 
have five coordinate groups (families?): (1) 
their Hyaenidae plus Viverrida, (2) their 
Paradoxurida plus Hemigalida, (3) their 
Galidictida, (4) their Herpestidae, and (5) 
their Felidae. This, again, would be entirely 
valid and consistent with probable phylogeny, 
but it is an unnecessary complication and 
does not seem to me to have much, if any, 
advantage over the present arrangement. 

The present classification is based almost 
entirely on the work of Gregory and Hell- 
man, which in turn drew heavily on that of 
Pocock but modified it considerably. Only 
the scale of units is here changed. Their “sec¬ 
tions” of Viverridae and their family Her¬ 
pestidae are made subfamilies, and their 
subfamilies are made tribes. I have, in addi¬ 
tion, retained Schlosser’s fStenoplesictinae, 
a horizontal and structurally ancestral group, 
because its members do not seem to me suffi¬ 
ciently differentiated to refer to any or sev¬ 
eral of the more characteristic later lines. 
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Gregory and Heilman’s reference of the 
fMiacoidea to the Viverridae has been dis¬ 
cussed under fMiacoidea. Their reference of 
Cryptoprocta to the Felidae is rejected but 
again without much disagreement as to the 
facts. They have shown that Cryptoprocta 
has some felid characters, while admitting 
that it is nearer the viverrids in most respects, 
and they therefore suggest that it is a very 
conservative survival of the earliest, most 
viverrid-like stages of felid evolution. It is, in 
fact, more like the viverrids, and it seems to 
me just as likely to have arisen from a primi¬ 
tive viverrid, near but distinct from the felid 
ancestry, like f Palaeoprionodon, as from such 
a closely similar but more cat-like form as 
f Proailurus, Cats and viverrids were closely 
similar in the early Oligocene and it is not 
surprising that a survivor should share some 
of the characters of both. 

Viverrids are also known in the middle and 
later Tertiary, but the fossils throw little 
light on the details of subfamily and tribal 
history. The family has evolved mainly in 
tropical Africa, Asia, and the East Indies 
(but, rather surprisingly, did not reach Aus¬ 
tralia), and this, as in the case of the Muridae, 
probably explains both the rarity of fossils 
and the fact that viverrids never reached 
America. 1 

Viverrids are the only native carnivores of 
Madagascar, and they have there developed 
peculiar insular forms as did some of the 
rodents. It appears probable, however, that 
Malagasy viverrids do represent more than 
one mainland stock, as the classification sug¬ 
gests, although this is not certainly estab¬ 
lished. 

The mongooses and mierkats are a very 
ancient offshoot of the general viverrid an¬ 
cestry, almost as old as the cats and older 
than the hyenas but not so distinctive as 
either of these. 

As already stressed, the best review of the 
Viverridae is Gregory and Heilman, 1939a, 
and this includes an excellent bibliography. 
Lamberton, 1939; Pocock, 1915a, b, c, d, 
1919b; Colbert, 1939; Teilhard de Chardin, 
1915, may also be particularly mentioned. 

1 Unless Gregory and Heilman are followed in calling 
the fmiacoids viverrids, or Loomis was right in so 
identifying some fossils here considered canid and 
mustelid. 


HYAENIDAE 

The relationship of the Hyaenidae to the 
Viverridae is like that of the Ursidae to the 
Canidae. The hyaenids are a late (probably 
well within the Miocene) offshoot of the 
viverrids, just as the ursids are of the canids. 
Some forms, notably f Ictitherium, attest the 
transition to such an extent that they can al¬ 
most equally well be called viverrids or 
hyaenids, just as such forms as f Agriotherium 
can almost equally well be called canids or 
ursids. 

In considering f Ictitherium (with ^Pal- 
hyaena 2 ) as a hyaenid I have followed Winge, 
Pilgrim, and Colbert, who seem to me to have 
demonstrated that it is closer to the typical 
hyaenids than to any viverrids, much as it 
still resembles the latter, and so disagree with 
Schlosser, Dietrich, Zdansky, and others who 
call it a viverrid. It does, however, seem ad¬ 
visable to signalize its isolated position and 
non-ancestral character by retaining Troues- 
sart’s and Dietrich’s subfamily flctitheriinae, 
transferring it to the Hyaenidae. 

Proteles is a very peculiar genus, closely 
similar to the hyenas in aspect and many de¬ 
tails, but also similar to viverrids in more ob¬ 
scure characters and unique in many ways. 
Flower and many later authors assign it to a 
distinct family. Others maintain that it is a 

* Also f Thalassictis Gervais, 1550, ex Nordmann, and 
some specimens referred (probably in error) to \Pro- 
genetta DepSret, 1892. Pilgrim, 1931, selects Mustela 
fincerta as type of f Thalassictis and as this is also the 
type of f Progenetta the two would then become 
synonyms. Pilgrim seems, however, to be mistaken in 
this point. The form in which Gervais referred to 
t Thalassictis makes it evident that he considered 
t robusta, not fincerta, as its type, and if any doubt re¬ 
mains it is removed by the positive designation of 
t robusta as type of f Thalassictis in 1904 by Palmer. 
Therefore, this is the type of f Thalassictis beyond ques¬ 
tion and Pilgrim’s attempted selection of f incerta in 
1931 is without effect. Since t robusta belongs to 
t Ictitherium , f Thalassictis is a synonym of that genus, 
f Progenetta is not a synonym of f Ictitherium, since 
authorities seem to agree that f incerta does not belong 
to that genus. The published data on the real type of this 
species do not seem to show conclusively whether it, 
and consequently f Progenetta, belong in the Mustelidae, 
Viverridae, or Hyaenidae. Some true viverrids and 
some true hyaenids have been referred to ^Progenetta, 
but without adequate assurance that they are really 
congeneric with the very faulty type of the type species 
of that genus, which may be mustelid. I have, therefore, 
omitted t Progenetta from the formal classification. 
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viverrid (given subfamily rank) only con¬ 
vergent toward hyaenids. Yet the studies of 
Flower, Winge, van Kampen, Pocock, Sonn- 
tag, Gregory and Heilman, and others seem 
to show, even when they did not themselves 
reach this conclusion, that Proteles is more 
probably a specialized, partly degenerate 
offshoot of primitive Hyaenidae than merely 
a convergent form. 

The unquestioned, typical hyenas show 
little important divergence and have a short 
and little-known history, making this one of 
the smallest of mammalian, and much the 
smallest of carnivore, families, even with 
f Ictitherium and Proteles included. 

Important papers on Hyaenidae include 
Colbert, 1939; Davis, 1941; Pilgrim, 1931, 
1932; Zdansky, 1924, 1925a, 1927; Stirton 
and Christian, 1940 (in my opinion their fos¬ 
sil is doubtfully or not hyaenid); Gregory 
and Heilman, 1939a; Dietrich, 1927. 

FELIDAE 

There are irreconcilable differences of opin¬ 
ion regarding the phylogeny, and hence the 
major taxonomy, of the felids, in addition to 
the usual many disagreements as to details. 
According to one view, of which Matthew 
was the leading proponent, the true feline 
line arose in (or near) the genera f Dinictis- 
\Nimravus-\Pseudaelurus , which were placed 
in the Felinae. Scott and others have held 
that fNimravus- \Pseudaelurus and related 
forms are neither ancestral felines nor true 
fsaber-tooths, fmachairodontines, but form 
a wholly distinct group, called fNimravinae. 
Still others maintain that at least the earlier 
of these doubtful forms are fmachairodon- 
tines. My opinion is that f Pseudadurus and 
f Metailurus, at least, are structurally near 
the feline ancestry and that \Nimravus is not 
far off it at an earlier stage, as Matthew 
maintained. Nevertheless I have retained the 
fNimravinae distinct from the Felinae. This 
is justifiable even if the Felinae arose from 
the fNimravinae, and it has the further vir¬ 
tue of relative independence from doubtful 
theory because the arrangement may still be 
valid even if this proves not to be true. It is, 
for instance, virtually Scott’s arrangement, 
even though we disagree as to phylogeny. 

In recognizing the f Proailurinae and plac¬ 
ing them in the Felidae, Pilgrim is followed. 


Schlosser placed these forms (except f Vina- 
yakia , not known to him) in the Mustelidae. 
Others, reviewing recent evidence in more 
detail, see in these genera resemblances to 
the viverrids and felids, for instance, Teil¬ 
hard de Chardin and Viret. Even if it is not 
certain, it does appear probable, as Pilgrim 
thinks, that the viverrid characters are prim¬ 
itive, the felid specialized, and hence that the 
group can be tentatively considered an un¬ 
progressive, in part structurally ancestral, 
offshoot of the earliest felids. 

f Dinictis is sometimes considered a true 
fmachairodontine even (as in Scott) when 
t Nimravus is not, but it is close to \Nimravus 
and if, as Matthew thought, it stands near 
the common source of fmachairodontines and 
felines, some fmachairodontine characters 
should occur even if it is a feline or fnim- 
ravine. Similarly f Pseudaelurus and \Met¬ 
ailurus are such nearly perfect transitional 
types from fNimravinae to Felinae (see, e.g.. 
Stock, 1934) that they are placed now in one 
now in the other group, but this is to be ex¬ 
pected under (and it supports) Matthew’s 
theory, and the placing of the division line 
depends on convenience and opinion. If, as 
here, these genera are placed in the fNimra¬ 
vinae, few distinct genera of felines, sensu 
stricto, are known and they go back only to 
the basal Pliocene (or possibly uppermost 
Miocene). 

Contrary to usual custom, the fmachairo¬ 
dontines are here placed last because they are 
no older than the fnimravine-feline combina¬ 
tion and their end forms are more specialized. 
Until recently, almost all the Old World 
forms were called f Machairodus, a usage 
surely too broad and miscellaneous. Lately 
some students have swung to the other ex¬ 
treme and recognize every doubtful little dif¬ 
ference as generic. I have tried to recognize 
and to find valid names for such broad but 
well-defined groups, truly generic on the 
scale of this classification, as can reasonably 
be said to have been properly differentiated. 

f Hyainailouros is a form of very doubtful 
relationships, but it seems to be feloid and 
may be an offshoot of the Felidae, but per¬ 
haps of one of the other families. If it is a fe¬ 
lid, it is certainly very aberrant, so is well 
placed at the end of the group. Too little is 
known about it to go to the length of making 
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a separate family, but this may be necessary 
when knowledge is increased. The recently 
described f Ailuraena (see Stirton and Chris¬ 
tian, 1940) was referred to the Hyaenidae by 
its authors. It certainly has remarkable re¬ 
semblances to the hyenas, but it also resem¬ 
bles the cats and is not typically either hyae- 
nid or felid. Among the recent cats, everyone 
gives generic rank to Felis and Acinonyx , but 
that is as far as agreement goes. Some recog¬ 
nize no other genera and some recognize 20 
or more other genera. It is, as Pocock has 
pointed out, curious that the genus most 
commonly recognized, next to Felis and 
Acinonyx , is Lynx , which is more nearly a 
true Felis than at least a dozen other proposed 
genera that are not so commonly recognized 
as such. In fact, the work of Pocock, Sonntag, 
Haltenorth, and others shows beyond serious 
doubt that the most distinctive group of spe¬ 
cies sometimes included in Felis , sensu lato , 
is that typified by the so-called big cats, lion, 
tiger, panther, etc., the prior name for which 
is Panthera . This seems to be a good genus 
by any modern standards, and I have so 
classified it. Pocock and Haltenorth disagree 
as to the contents of the genus, and I have 
followed the latter. His work is later, much 
more detailed, and is based on what appear 
to be more reliable taxonomic characters. 
Uncia is recognized by both Pocock and 
Haltenorth as a distinct genus closely allied 
to Panthera . I have tentatively made it a 
subgenus of that genus. 

In general no attempt has been made in 
this classification to list subgenera, but in this 
case the subgenera are so numerous and have 
been so insistently called genera by splitters 
that it would be a serious lack to omit them. 
In 1858 Severtzov placed every well-distin¬ 
guished species of felid then known in a dis¬ 
tinct subgenus. In 1917 Pocock revived most 
of these names and gave them generic rank. 
He did group the species to a slight extent, 
with evident reluctance, and probably most 
of his groups will be recognized as natural, 
but hardly any reasonable modern zoologist 
would agree that they are of generic rank. 
As a matter of scale, Pocock’s felid genera 
are for the most part here given subgeneric, 
and his subfamilies generic, rank. 

J. A. Allen, 1919, reviewed the small South 
American cats and not only accepted Po¬ 


cock’s splitting of them but also revived the 
few supposed genera that Pocock had kept as 
synonyms ( Noctifelis , Mar gay > Oncijelis , Lyn- 
chailurus) and proposed a new genus (On- 
cilia). His comment on the lumpers is so di¬ 
verting and so characteristic of the extreme 
splitters’ viewpoint that it is quoted: 

“‘These groups are given, tentatively and 
for convenience, the nomenclatural rank of 
genera. Their evaluation by future investiga¬ 
tors will be subject to general equation, from 
the viewpoint of whether all cats should be 
placed in Felis , because they are neither bears 
nor wolves, or that a few leading types may 
be segregated, to show that the domestic 
pussy is neither a lion, nor quite a leopard, 
nor a lynx, or whether it is better to indicate 
that even among the smaller cats there is 
some diversity of structure and relationship. 
To illustrate, the latest faunal list of North 
American Felidae includes 41 forms, of which 
16 are placed in the genus Lynx and 25 in the 
genus Felis. Of course the merest tyro in 
natural history will see at a glance that a 
part are lynxes and the rest are cats, but only 
a specialist in cat nomenclature will be able 
to recognize which are big cats (as pumas and 
jaguars) or small cats, or which are plain- 
colored and which are elaborately patterned 
with spots and bands, or what are their nat¬ 
ural relationships; except in the case of sub¬ 
species where the trinomial is the key. A 
further use of generic divisions would not 
obscure the fact that they are all cats but 
would indicate that at least all cats are not 
alike, and perhaps inspire interest as to how 
they differ.” 

This argument is almost as disingenuous as 
it is ingenious. In the first place, its whole 
point of view is that the purpose of classifica¬ 
tion is to separate things, barely hinting at 
the vital fact that bringing things together 
properly is the more useful and important 
function of taxonomy. In the second place, 
Allen seems to deplore the existence of any 
taxonomic grades between subspecies and 
genera. In fact a careful examination of his 
classification shows that he does not use the 
specific grade in any useful way; in his system 
the genus does the work and takes the place 
of the species and the next smaller working 
unit is the “form,” subspecies, or local race. 
As for subgenera, he ignores them altogether. 
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Thus while insisting on further generic split¬ 
ting in order to show grades of differences 
(and, in theory but not in his practice, of re¬ 
semblances), he throws out the very mecha¬ 
nism by which this can best be done. It is vir¬ 
tually impossible to show such grades if ge¬ 
neric, subgeneric, and specific ranks are all 
leveled out as genera. 

Perhaps it is not necessary to emphasize 
the especially disingenuous touches in this 
argument. Allen surely well knew that the 
fact that cats are not bears or wolves is shown 
(by everyone) by their being placed in a dif¬ 
ferent superfamily, not by their generic allo¬ 
cations. It is also impossible to believe that 
Allen really thought that it would help “the 
tyro in natural history” to make him learn 
seven generic names in place of one, or that, 
for instance, there is anything in “Margay 
glaucula glaucula 99 that will convey to the 
tyro the idea of a small, gray, spotted Mexi¬ 
can cat more clearly than would Felis tigrina 
glaucula . Indeed a tyro would never guess, 
and not all specialists would know offhand, 
even that “Margay" is a cat, and the name 
used by Allen shows nothing as to its relation¬ 
ships, whereas the other name reveals at 
once to the specialist and also in less degree 
to the tyro a whole sequence of affinities in 
different degrees. 

I have followed Allen only to the extent of 
listing Noctifelis as a possible subgenus, al¬ 
though even on this level I think it might 
well be merged with Felis ( Leopardus ). 1 

Only one recent attempt has been made to 
review all the Felidae, fossil and recent, that 
of Kretzoi, 1929a, and this must be called a 
failure. It is a nearly complete tabulation and 
compilation of the proposed genera and spe¬ 
cies and as such is useful, but its phylogenetic 
and taxonomic conclusions are not convinc¬ 
ing. An extreme example of splitting, perhaps 
the worst yet to appear, it divides the Felidae 
of other authors into six families, 15 sub¬ 
families, and more than 60 genera. Without 
first-hand knowledge of the materials, Kret¬ 
zoi frequently reaches conclusions radically 
opposed to those of the students who did 
have a thorough knowledge of them. His 
generic criteria often seem to be based on 
individual variations and seldom can reason- 

1 Unfortunately not the name of the leopards, which 
belong in Panthera. 


ably be given more than specific value. In one 
case he even proposes a genus for material 
that he himself considers generically indeter¬ 
minable! His nomenclature has been care¬ 
fully considered, and much of it is listed (in 
synonymy) in my classification, but it has 
been controlled by reference to more solidly 
founded work. In a few cases he has supplied 
needed names for real groups previously 
known but not correctly named, and these 
names are, of course, used as valid—they 
amount to only three genera. 

A real revision is much to be desired, and 
it may be hoped that someone will take 
Kretzoi’s ill-advised outline and expand and 
emend it into a more complete and better 
founded study. 2 

The literature on this family is enormous, 
A fairly comprehensive view, or at least an 
introduction to such, can be obtained from: 
Haltenorth, 1937; Pocock*, 1917; Matthew, 
1910c; Brongersma, 1935; Allen, 1919; Stock, 
1934; Burt, 1931; Zdansky, 1924, 1925a, 
1927; Pilgrim, 1931, 1932; Teilhard de Char¬ 
din, 1915; Scott and Jepsen, 1936; Simpson, 
1941b; Merriam and Stock, 1932. 

PINNIPEDIA 

Early classifications inevitably confused 
the seals with some unrelated marine mam¬ 
mals, but even in Linnaeus they were cor¬ 
rectly classified as Ferae, and their common 
derivation with the land carnivores is now 
universally admitted and represented by sub¬ 
ordinal rank in the Carnivora. Derivation 
from some fcreodonts has been suggested 
(e.g., by Wortman, from the fOxyaenidae) 
but not substantiated. Derivation from, or at 
least special relationship to, the bears has 
been supported by a long series of eminent 
students and may still be the consensus, but 
Kellogg has argued cogently against it, and 

* In the same year, Kretzoi published another paper 
on cats, Kretzoi, 1929b. I have been unable to consult 
this work, which is in Hungarian and apparently was 
privately published, but I have seen an abstract by 
Lambrecht. According to this abstract, Kretzoi here 
proposed nine more genera and another subfamily. 
This is confusion worse confounded. I do not think that 
there is the slightest chance that any of these names 
merit recognition, even if they can be considered pub¬ 
lished in a technical sense, and no attention is paid to 
them in this classification. 
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it is, indeed, virtually impossible if only be¬ 
cause the pinnipeds are certainly a far older 
group than the bears. As far as it may be 
valid at all, this theory can, therefore, be up¬ 
held only in the form of derivation from pre- 
ursid canids or canoids, which is possible but 
hypothetical. Mivart held that the Phocidae 
were allied to the Lutrinae, and the Otariidae 
to the Ursidae. Both resemblances exist and 
are probably significant, but dual origin of 
the pinnipeds seems unlikely. 1 Orlov holds 
that | Semantor, a relatively late but remark¬ 
ably primitive form, supports affinities with 
the Lutrinae. Probably the pinnipeds are an 
early offshoot of the little differentiated late 
Eocene and early Oligocene canoid ancestry, 
paralleled by the otters, which had the same 
ultimate origin and a similar adaptive trend, 
and in other features by the bears, also with 
the same remote origin. In any case their 
subordinal rank and their position at the end 
of the Carnivora may be retained in view of 
the marked specialization and aberrance of 
the whole group. 

f Semantor (see Orlov, 1933) is poorly 
known but so distinctive that family rank 
may be admitted. It is barely possible that 
it is a pinniped-like lutrine (or other mustelid) 
rather than a lutrine-like pinniped. Division 
of the other pinnipeds into three families is 
the usual arrangement. 

Probably the Otariidae could usefully be 
subdivided into subfamilies, but they have 
not been, and I am unable to make a com¬ 
petent arrangement. Kellogg gives family 
rank to f Allodesmus, and Hay does the same 
for | Desmatophoca, but both are admittedly 
very close to the Otariidae and this radical 
separation is unnecessary. Perhaps the groups 
would be good subfamilies, but in the absence 
of a consistent arrangement of all the otariid 
genera it is inconvenient to recognize any 
isolated subfamilies, f .Paleotaria Leriche, 
1910, from the European Middle Oligocene 
was supposed to belong to this family, and 
Otaria , itself, has been reported there in the 
Upper Oligocene, but neither record is worthy 
of credence at present. 

1 It is, however, supported by several capable stu¬ 
dents, and the possibility is not excluded. All agree that 
the Otariidae and Odobenidae have a common origin, 
but it is not certain that the Phocidae are from the 
same stock. See, for instance, Howell, 1929. 


Much unmerited attention has also been 
given to a supposed occurrence of a recent 
genus, Lobodon , in the Cretaceous of New 
Jersey. Aside from any theoretical considera¬ 
tions, the completely unreliable data of the 
supposed discovery make it unworthy of 
serious notice. 

The dispersion of the numerous later Ter¬ 
tiary European pinnipeds among the recent 
subfamilies follows Allen, largely substan¬ 
tiated by Kellogg, 1922, and with a few ex¬ 
ceptions Kellogg, 1922, 1925, 1927, 1931, is 
followed in general in dealing with the fossils. 
The arrangement of the recent genera is not 
in any noteworthy dispute and is substan¬ 
tially that of Weber, 1928, and most other 
recent students. Howell's excellent book on 
aquatic mammals in general (1930) includes 
perhaps the best single discussion of the living 
pinnipeds from all points of view and also a 
good bibliography. 

PROTUNGULATA 

In this superorder are united a broadly 
structurally ancestral group, the fCondyl- 
arthra, and four other orders that may repre¬ 
sent archaic products of an old (probably 
Paleocene) deployment of the fcondylarths. 
As with all the superorders, the collocation is 
theoretical, but it rests on a reasonable basis 
of probability. The early Jlitopterns strongly 
suggest that they are merely fcondylarths 
continuing their evolution in South America 
after they became extinct elsewhere, and it is 
a reasonable, even though a doubtful, con¬ 
clusion that the fnotoungulates, more pro¬ 
gressive and diversified yet basically archaic 
animals, had the same general origin. The 
fastrapotheres are extraordinarily isolated 
structurally, but have features pointing dis¬ 
tantly to the flitopterns and still more dis¬ 
tantly to the fnotoungulates. The case of the 
tubulidentates is less probable, and their 
being placed here is done only in default of 
better evidence, but it may prove to be cor¬ 
rect. 

The name of this superorder is fitting and 
convenient in meaning, so much so that its 
technical propriety has become open to ques¬ 
tion. That is, this obvious name has long 
and often been used, e.g., by Marsh in 1884, 
for a hypothetical group ancestral to the 
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ungulates in general. Marsh defined the group 
quite exactly, and certain fcondylarths near¬ 
ly fulfill his definition, but there is nothing 
in his proposal of the name to show that he 
intended it to apply to any real animals then 
known. Such hypothetical names have no 
standing in nomenclature, and the taxonomic 
name cannot be credited to Marsh. In 1901 
(p. 352) Ameghino used the name in a defi¬ 
nitely taxonomic way, including in the fPro- 
tungulata only the fCaroloameghiniidae. He 
subsequently followed this usage consistently, 
but, so far as I recall, no other student has 
ever adopted it. The fCaroloameghiniidae 
are now believed to be didelphoid marsupials, 
and, if priority were strictly followed, Pro- 
tungulata could not apply to any placental 
or any Ungulata, but there is no rigid rule as 
to priority for ordinal or superordinal names. 
In 1904 Weber quoted the name fProtungu- 
lata from Marsh, and considered the fcondy- 
larths to be real representatives of the group 
hitherto hypothetical in this sense. Although 
Ameghino’s entirely different use was prior, 
this was the first taxonomic use in any sense 
now acceptable. Later Weber and a few 
others (e.g., Abel) have used fProtungulata 
as if synonymous with, and in place of, f Con- 
dylarthra. Others have used it more broadly 
to include fcondylarths and other primitive 
ungulates. 

In spite of this peculiar and equivocal his¬ 
tory, Protungulata is the most appropriate 
name for the superorder here under consider¬ 
ation, and it does not seem likely that con¬ 
fusion will result from its use in this way. 

fCONDYLARTHRA 

The original definition of the fCondylar- 
thra by Cope was based principally on f Phe- 
nacodus but included also f Periptychus, fAn- 
isonchus , \Mioclamus, and f Tetraclaenodon. 
Later work by Cope, Osborn and Earle, and 
Matthew removed the fperiptychids and 
added the fmeniscotheres. I have recently 
argued for the return of the fperiptychids to 
this order, 1937a. It at least seems clear that 
they are as close to the typical fcondylarths 
as to the more aberrant forms (here called 
fPantodonta, formerly, with the fperipty¬ 
chids and others, called fAmblypoda) with 
which they were long theoretically associated. 

As thus constituted, the fCondylarthra 


are fairly heterogeneous, although less so 
than many orders. They include three lines 
that appear simultaneously in the early 
Paleocene, fHyopsodontidae, f Phenacodonti- 
dae and fPeriptychidae, and were then 
already quite distinct, although similar in the 
sense that they were very primitive as ungu¬ 
lates go and could have arisen by primary dif¬ 
ferentiation of an almost immediately ante¬ 
cedent common ancestry. The earliest fphe- 
nacodontids and, to less extent, fhyopso- 
dontids are also very close to the contempo¬ 
raneous carnivores (fcreodonts).For instance, 
^Protogonodon, classed as an farctocyonid 
fcreodont, and f Desmatoclaenus, classed as a 
fphenacodont fcondylarth, are difficult to 
distinguish. This striking fact is part of the 
evidence for believing that carnivores and 
ungulates had a common origin not long be¬ 
fore the Puercan (early Paleocene of North 
America). 

Some of the fhyopsodontids are very like 
the first artiodactyls, and some of the fphen- 
acodonts like the first perissodactyls, and 
this may represent real relationship, although 
the direct transition was not through known 
forms and probably occurred outside the 
areas where pertinent fossils are known. The 
fdidolodonts of South America, although 
poorly known, appear to be near the fphena- 
codonts and probably had their origin in or 
near the latter group. The fdidolodonts are 
probably, in turn, a conservative survival 
from the ancestry of the other Tertiary South 
American ungulates, although this is more 
hypothetical. In a still more distant and 
doubtful way, the fmeniscotheres and fpe- 
riptychids may be early, conservative, and 
short-lived offshoots from a stock or stratum 
of ungulate evolution that also gave rise to 
the more highly developed paenungulates 
(which see). The Order fCondylarthra is thus 
mainly horizontal in definition, but in this 
horizontal sense the families do seem to be 
rather closely related, and their relationships 
to later orders are not certain or specific 
enough to warrant or permit dispersing the 
fcondylarth families among the latter. 

Reference of the very poorly known ftri- 
cuspiodonts to this order is particularly un¬ 
certain, but they do not fit well elsewhere and 
have some suggestion of fcondylarth charac¬ 
ters. Teilhard de Chardin, 1922, has support- 
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ed the frequently disputed association of 
fpleuraspidotheres and fmeniscotheres. Ref¬ 
erence of the fdidolodonts to this order, 
where Ameghino placed them, has also been 
commonly rejected, but I have restudied 
Ameghino’s specimens, and more, and I be¬ 
lieve that he was right (unpublished observa¬ 
tions). 

On North American fcondylarths, see 
Granger, 1915; Matthew, 1937; Simpson, 
1937; Gazin, 1941, and many earlier papers 
mostly cited in these. On European forms, see 
especially Teilhard de Chardin, 1922. On 
South American, see Ameghino, 1906 and 
earlier, and a revision by me, completed and 
still in manuscript when this classification 
was written. 

tLITOPTERNA 

Ameghino, who described most of the 
known flitopterns, consistently referred them 
to the Perissodactyla. This view was con¬ 
troverted by Scott, 1910, and has not since 
been accepted by any responsible student. 
Recent authorities agree in seeing in them 
resemblances and affinities with either the 
fCondylarthra or the fNotoungulata, or 
with both. All retain them as a natural group, 
and most give them ordinal rank, although, 
for instance, Gregory and Loomis placed 
them in the fNotoungulata. I believe that 
they were directly derived from fcondylarths 
and in a sense are merely the post-Paleocene 
continuation of the fcondylarths where these 
were able to survive because they did not 
encounter perissodactyl and artipdactyl com¬ 
petition (as they did on other continents) un¬ 
til the end of the Tertiary. They did rapidly 
succumb when this competition reached 
them. They underwent such a long history 
and became so diversified and so distinct 
from typical fcondylarths that it is justifiable 
and convenient to give them ordinal rank, 
showing the fcondylarth relationship by 
superordinal collocation. 

The resemblance to the fNotoungulata is 
real but it is not strong, and its nature and 
extent, as well as the general history of the 
groups, make it appear the result of deriva¬ 
tion from the same general (South American) 
branch of fcondylarths, rather than of any 
closer connection. This fact, if it is one, or 
even the fact that this is probable and not 


disproved, prevents union with the fNotoun- 
gulata more closely than with the fCondylar¬ 
thra and substantiates the placing of all three 
in a greater division, here called Protungu- 
lata. 

In this, as in all the extinct South American 
groups, there are so many invalid names, 
poorly founded genera, and doubtful affini¬ 
ties that to discuss each or even to go into 
detail about some of the more important 
cases would require monographic treatment 
impossible here. I have listed most of the 
names that are probably valid, but have 
simply omitted some that are unfamiliar in 
any case and that are highly dubious or that 
I know (from studies still mostly unpublished) 
to be invalid. Among many details in the 
present arrangement not clearly based on 
published opinions, the placing of f Protheoso- 
don in the f Proterotheriidae and of f Notodi- 
aphorus in the fMacraucheniidae may be 
mentioned. This double transfer seems to me 
highly probable on present evidence but can¬ 
not here be defended explicitly. 

In the early Tertiary (Rio Chico to De- 
seado formations) there is a large, somewhat 
heterogeneous group of probable flitopterns 
of very primitive, especially fcondylarth- 
like stamp. Such of these as were not placed 
in manifestly extraneous groups have gener¬ 
ally been believed to be fmacrauchenids, for 
the principal, surely superficial reason that 
those in which that part is known do not have 
a marked diastema. Their tooth structure is 
more nearly fproterotheriid. They probably 
include some ancestral fproterotheriids, 
with some nearly allied but divergent early 
lines, and are little removed from the common 
flitoptern ancestry. The best taxonomic ex¬ 
pression of these probabilities has seemed to 
me to be placing them in a subfamily of the 
fProterotheriidae. 

Much of the primary literature on the 
flitopterns is included in the studies by Ame¬ 
ghino (see his collected works, 1913-1936,orig¬ 
inal publication there cited). There is no gen¬ 
eral revision of the order, but Scott's review 
of the early Miocene forms is fundamental 
(Scott, 1910). The other literature is widely 
scattered and includes Rovereto, 1914; Loo¬ 
mis, 1914; Patterson, 1940a. I have com¬ 
pleted but not yet published a revision of the 
pre-Oligocene flitopterns. 
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fNOTOUN GULATA 

This great order has the distinction of hav¬ 
ing been discovered by Darwin (on the voy¬ 
age of the “Beagle”), t Toxodon, discovered 
by him, was described by Owen in 1840, 1 the 
third genus of fossil mammals to be made 
known from South America. The first two 
were f Megatherium and “ ^Mastodon” (in the 
old sensu latissimo ), described by Cuvier. 
Owen added the related genus f Nesodon six 
years later, and \Mesotherium (usually but 
incorrectly called “ \Typotherium”) was slowly 
made known over a period of years from 1857 
to 1867. In 1882 the Ameghinos started work 
on these animals, and during the following 25 
years Carlos Ameghino discovered, and 
Florentino Ameghino described, a great num¬ 
ber of new forms. They made known at least 
two-thirds of the valid genera known today, 
including members of every important group 
of fnotoungulates but one (the non-South 
American fArctostylopidae, discovered after 
the death of F. Ameghino). There is no other 
example in mammalogy of a large and com¬ 
plex order, knowledge of which was so largely 
dependent on a single team of workers. 

It is ironic under these circumstances that 
Ameghino 2 never recognized or accepted the 
existence of this group as such. Other stu¬ 
dents were also slow to recognize this entity. 
In the 1890*s some, e.g., Lydekker, placed 
ftoxodonts and f typotheres together but ex¬ 
cluded the fentelonychians. Others, e.g., Zit- 
tel, associated the ftoxodonts and fentelo- 
nychians but also included the relatively or 
absolutely extraneous fastrapotheres and ex¬ 
cluded the ftypotheres. It remained for Roth, 
in 1903, to recognize the fundamental resem¬ 
blance of the animals now called fnotoungu- 
lates and to differentiate them from all others. 
In the meantime, Ameghino, although he cer¬ 
tainly recognized their community of origin, 
classified these strangely diverse creatures on 

1 As I write these lines, just one century of study of 
the fNotounguIata has been completed. Another 
century may possibly suffice to understand the real 
phylogeny of this amazing group. 

* I.e., F. Ameghino; by custom, reference is under¬ 
stood to be the more articulate brother, or rather to the 
publications, almost all of which were written by him. 
C. Ameghino’s contribution was no less important and 
was, if anything, more solidly enduring. In following 
this customary form of reference I do not mean to slight 
the admirable junior member of this unique team. 


the basis of resemblances now known to be 
adaptive and convergent, and he eventually 
(e.g., in his great summary of 1906) placed 
them in eight different orders, six of which 
are mainly Holarctic and are not now believed 
to occur in South America, except for one 
(Perissodactyla) that reached that continent 
by immigration at the end of the Tertiary. 

No one now doubts that Roth was essen¬ 
tially right and that all these forms are re¬ 
lated to one another and not related (except 
by very remote common ancestry, not at all 
in a forward direction) to any of the varied 
Holarctic ungulates. Concerning the forms 
that I have included in the order, this can be 
said to be an established fact, requiring no 
argument now, but there is still some differ¬ 
ence of opinion as to whether the other South 
American hoofed mammals, the flitopterns, 
fastrapotheres, and fpyrotheres, belong here. 
Roth’s original definition excluded all of 
them. Scott at first (e.g., 1913) included the 
fpyrotheres but excluded fastrapotheres and 
flitopterns, but now (e.g., 1937a) he excludes 
all three. Osborn, 1910, included the fastra- 
potheres and excluded the others. Gregory, 
1910, included all three. Loomis, 1914, ex¬ 
cluded fpyrothreres and included flitopterns 
and fastrapotheres. Authority can be found 
for almost every possible combination, yet 
the exclusion of all three from the fNotoun- 
gulata is favored by the consensus today and 
is unquestionably the arrangement most de¬ 
fensible on morphological grounds. When 
these three groups first clearly appear, in the 
Casamayor, they are already quite distinct 
from one another and from the fnotoungu¬ 
lates. No known fpyrotheres have any diag¬ 
nostic fnotoungulate characters. Some flitop¬ 
terns and fastrapotheres developed a typi¬ 
cally fnotoungulate character (transverse en- 
toconid crest) in the lower teeth, but it is a 
peculiar fact that this was absent in the earli¬ 
est and most primitive members of both 
groups, although already universal in con¬ 
temporaneous fnotoungulates, so that this 
is demonstrated to be convergent. These two 
groups probably were derived from the same 
broad fcondylarth-like ancestry as the f No- 
toungulata, a probability expressed by plac¬ 
ing all in a superorder Protungulata, but it is 
improbable that they have any nearer rela¬ 
tionship to the f Notoungulata. 
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Until recently a three-fold subordinal divi¬ 
sion of the tNotoungulata appeared so nat¬ 
ural and so firmly established that the classi¬ 
fication seemed quite definite to this extent 
and hardly open to possible question. This 
was, however, based almost exclusively on 
the relatively well-known and abundant but 
stereotyped and little-varied early Miocene 
(Santa Cruz) and Pleistocene (Pampean) 
forms. These fall definitely into only five 
families: f Homalodotheriidae, f Toxodonti- 
dae, flnteratheriidae, fMesotheriidae (“fTy- 
potheriidae” of other authors), and fHegeto- 
theriidae. Of these the first two are so dis¬ 
tinctive that each was placed in a separate 
suborder, fEntelonychia and fToxodonta, 
respectively, while the last three, all small to 
medium-sized, rodent-like animals, are so ap¬ 
parently similar that they were placed togeth¬ 
er in the fTypotheria. But even in the early 
Miocene the evolution of the f Notoungulata 
was really almost completed, and later 
changes are of quite minor extent and im¬ 
portance. Fundamental relationships are ob¬ 
scure in these few specialized survivors. 
Moreover, the group was then already well 
past its apogee, which occurred in the Oligo- 
cene, and the later forms, basis of the ^classi¬ 
cal” arrangement, give only a faint idea of 
true f notoungulate diversity. 

As against five families in the Miocene, 
four in the Pliocene, and three in the Pleisto¬ 
cene, there were nine in the Oligocene and at 
least eight in the Eocene. Some of these 
earlier families do not fall naturally into any 
of the three established later suborders, and 
others tend to contradict the validity of the 
boundaries placed between those suborders. 
These vitally important earlier representa¬ 
tives were long very poorly known and vir¬ 
tually neglected except by Ameghino, whose 
materials were so fragmentary and so varied 
that he did not achieve, and could not pos¬ 
sibly have achieved, a workable synthesis of 
them. It is only in the last few years, long 
after the death of Ameghino, that better 
specimens of many representative genera 
have been obtained and that renewed study 
has begun to reduce this inchoate mass to the 
beginnings of reasonable order. This work is 
still actively in progress and nothing like a 
definitive result is yet available, but it per¬ 
mits some improvement and a tentative re¬ 


arrangement. This is also influenced by recent 
studies of the internal, especially ear and 
endocranial, characters of both early and late 
forms. 

Although the present tentative arrange¬ 
ment naturally grew from the classic studies 
and draws on them, it is different from any 
yet proposed. There is, as I earlier showed 
(Simpson, 1934), a basic Paleocene and Eo¬ 
cene group so primitive that it lacks the 
differentiating characters of any of the later 
suborders, and with this is associated at least 
one line (fNotostylopidae) of short-lived 
specialization outside any other subordinal 
sequence. These are united as fNotiopro- 
gonia. 

The most radical change of the present 
arrangement is in the enlarged scope of the 
Suborder fToxodonta. The typical ftoxo- 
donts cannot be traced back clearly into the 
early faunas, principally because of a con¬ 
tinuing gap in knowledge between the Eo¬ 
cene Musters and Oligocene Deseado faunas. 
There are three mainly Eocene families, fOld- 
fieldthomasiidae, fArchaeopithecidae, and 
f Archaeohyracidae, that are vaguely ftoxo- 
dont-like in the broadest sense. They might 
be considered as ftoxodont-like fNotiopro- 
gonia, or as more or less aberrant early off¬ 
shoots of the fToxodonta. Pending better 
demonstration of possible links, one way or 
the other, I have tentatively adopted the 
latter point of view. It now seems clear that 
the f Notohippidae are subordinally allied to 
the fToxodontidae. The position of the 
fLeontiniidae is more questionable, but Pat¬ 
terson, 1936, found that the ear structure is 
fundamentally ftoxodont-like, and this seems 
to be true of the skeletal characters as well 
(coihplete skeletons are now known but study 
has not been quite completed). The teeth are 
less progressive than in typical ftoxodonts, 
but seem to represent a closely similar an¬ 
cestral type. 

f Homalodotherium and its close allies are so 
extraordinarily and aberrantly specialized in 
the skeleton (abnormal limb proportions, 
claws in place of hoofs) that they have always 
been sharply distinguished from ftoxodonts. 
But Patterson has shown that both the ear 
structure (1936) and the endocranial char¬ 
acters (1937b) are ftoxodontid in all essential 
features. Moreover the probable ancestral 
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group, flsotemnidae, in the Eocene is quite 
normal in skeletal characters and is struc¬ 
turally almost as good an ancestral type for 
the fToxodontidae as for the fHomalo- 
dotheriidae (e.g., Simpson, 1936). In other 
words, the specializations of the latter, 
strange as they are, were rapidly acquired 
and merely overlie, without basically alter¬ 
ing, the structure of what are otherwise fully 
characteristic members of the fToxodonta. 
The specialization might, nevertheless, be 
considered striking enough to warrant rather 
sharp distinction, but the hitherto accepted 
Suborder f Entelonychia can really be main¬ 
tained only on the basis of limb structure, and 
the earlier representatives of what is rather 
surely the same phyletic group do not have 
the diagnostic limb structure. Some infra¬ 
ordinal or superfamilial distinction may yet 
be acceptable, but I have not indicated this. 
From a phyletic point of view the present 
evidence suggests that the f Homalodotheri- 
idae are not much if any more distinct from 
fToxodontidae than are the fNotohippidae 
and fLeontiniidae, and the Eocene families 
would be left either incertae sedis or would 
each require another superfamily, so that 
superfamilies would not, at present, seem to 
have any practical value or reason for sepa¬ 
rate designation. 

Although their separation is ancient, the 
fInteratheriidae and fMesotheriidae have 
many fundamental characters in common, 
and their association as fTypotheria still 
seems natural. This is not true, however, of 
the fHegetotheriidae, hitherto also placed in 
the fTypotheria. Every new study and dis¬ 
covery has tended to separate this family 
more sharply, decisively, and anciently from 
either ftoxodonts or ftypotheres and to sug¬ 
gest that it is really a basic subdivision of 
fNotoungulata, despite the fact that it has 
only three surely separable phyla (corre¬ 
sponding with the three subfamilies of this 
classification). The ftypothere-like aspect of 
the fhegetotheres is superficial and is appar¬ 
ently due to the rodent-like habitus, inde¬ 
pendently acquired, a trend that appeared 
also in other fnotoungulates of surely non- 
ftypothere origin. (See, e.g., Patterson, 
1936.) I am, therefore, now taking the logical 
step of giving the fhege to there group sub¬ 
ordinal distinction. 


The details of family and subfamily ar¬ 
rangement require little comment. The Eo¬ 
cene families follow studies by me (a mono¬ 
graph still unpublished but essentially com¬ 
pleted) and the later families follow mostly 
Ameghino, Scott, and Kraglievich except for 
the union or subordination of a few groups 
now demonstrated to be more nearly related 
to others than was formerly apparent. Thus 
the “fTrachytheridae” of authors are simply 
primitive fMesotheriidae, the “fNesodont- 
idae,” similarly, primitive fToxodontidae, 
the “fRhynchippidae” very close allies of 
typical fNotohippidae, etc. In such cases 
family separation is quite unwarranted, al¬ 
though most of these groups are practically 
recognizable and can conveniently be called 
subfamilies. 

The basic literature on this order is mostly 
contained in Ameghino’s collected works, plus 
Roth, 1903. Many later forms are sum¬ 
marized and a rich bibliography is given in 
Kraglievich, 1934. Classic studies of the 
Santa Cruz forms are Sinclair, 1909, and 
Scott, 1912a, b, 1930. Scott, 1913, 1937a, 
summarizes the whole order. Among the 
most recent shorter papers of fairly wide 
scope are Patterson, 1932, 1934a, b, 1936, 
1937b; Cabrera, 1939; Simpson, 1933a, b, 
1934,1935 (and extensive work now in manu¬ 
script). 

f AST RAPOT H ERIA 

Ameghino believed the fastrapotheres to 
be famblypods, but this is improbable and 
has been generally abandoned. Later opinion 
has been divided only as to whether the 
fastrapotheres are fnotoungulates or de¬ 
serve ordinal separation. There are some 
curious resemblances to the fnotoungulates, 
as shown by Scott, 1928, but review, espe¬ 
cially in the light of the earlier forms, shows 
that some, at least, of these are convergent 
and some parallel and does not establish any 
as sure evidence of special affinity. }Trigo- 
nostylops has recently become unusually well 
known (Simpson, 1933a) and, it proves to be 
very different from the true fastrapotheres, 
stilly less like any fnotoungulates and sur¬ 
prisingly, although not very thoroughly, like 
some flitopterns. The general conclusion on 
this and other evidence is that f Trigono- 
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stylops and the f as trapotheres represent 
anciently divergent lines, probably related 
near their base, derived from some thtoptern- 
like and fcondylarth-like ancestry, within the 
South American protungulate complex but 
quite distinct from the fNotoungulata as 
such. The arrangement here given is con¬ 
sonant with this complicated but fairly well- 
documented series of conclusions. 

Ameghino placed t Albertogaudrya (and 
some other doubtful or invalid genera) in the 
fAlbertogaudryidae, f Astraponotus and the 
later forms in the fAstrapo theriidae. The 
division is horizontal in a nearly linear se¬ 
quence and does not merit family separation. 
I have very tentatively maintained it as a 
subfamily distinction, but the line should be 
drawn between f Astraponotus and ^Par- 
astrapotherium , since this is the major break, 
and not that between the former and \Alber¬ 
togaudrya. 

Many fastrapothere genera have been 
named, and probably more will eventually be 
recognized, but at present those listed here 
are the only ones surely valid and surely 
referable to this order. I have revised the 
early forms (1933a, 1934, and unpublished), 
and the later ones are known best from the 
works of Scott, 1928, 1937b, and of Krag- 
lievich, 1928a. 

TUBULIDENTATA 

This order is represented by only one living 
genus with one (or a few) species, but that 
has been the subject of so much dispute, dis¬ 
cussion, and detailed investigation that it is 
among the best known of mammals. The 
earlier collocation of Orycteropus with the 
Xenarthra, the Pholidota, or both has been 
sufficiently mentioned in connection with 
those orders. At first believed to belong in 
Myrmecophaga , the taxonomic history of the 
aardvark has been one of progressive isola¬ 
tion, first as a genus, then a family, then a 
suborder, then an order of a Superorder 
Edentata, and finally as an independent 
order. In recent years this last opinion has 
prevailed to such an extent that it may now be 
called unanimous. It is richly documented by 
the monographs cited below and is supported 
by the authority of Gregory, Sonntag, Weber, 


R. Anthony, Frechkop, and many others. 

The only fossils surely referable to the 
order are from the Pliocene of France, 
Greece, Persia, and India. They belong to the 
living genus and give little additional evi¬ 
dence as to the origin of the group. Students 
of the recent species now differ very little on 
this point, all considering the Tubulidentata 
to be a very ancient independent offshoot of a 
protungulate, tcondylarth, or unidentified 
fcreodont-fcondylarth ancestry. 

Several supposed orycteropodids have been 
described from the Oligocene and Miocene of 
Europe. It is to be expected that orycter¬ 
opodids did live then and there, and these 
may indeed be remains of them, but so far as 
as has yet been shown the few fragments are 
practically indeterminate and of unknown 
affinities, and it would be futile to attempt to 
place them in formal classification. Schlosser, 
1923, went so far as to return Orycteropus to 
the Edentata on the strength of these fossils, 
contrary to the virtually universal opinion of 
all other zoologists and palaeontologists. 

More important is Jepsen’s Lower Eocene 
form from Wyoming, f Tubulodon, based on 
several fragments of one individual, including 
parts of the lower jaw with teeth. This re¬ 
sembles Orycteropus in several respects and 
does not appear to belong with any other 
known group, yet the material is scanty and 
the differences are pronounced (as would be 
expected whether the relationship is real or 
not). Jepsen concludes that f Tubulodon does 
not support the theory of t con dylarth or 
protungulate origin for the Tubulidentata 
and that it still more increases the isolation of 
the order. Anthony, 1934a, b, suggests that 
t Tubulodon is consistent with tcondylarth 
affinities for the order, but it is difficult to 
say how far this view is influenced by his very 
peculiar ideas of molar evolution. In a more 
recent, more dependable, and thorough 
analysis, Colbert, 1941b, has strongly sup¬ 
ported fcondylarth ancestry for Orycteropus 
and he holds that t Tubulodon “certainly . . . 
is not a tubulidentate” and if related to this 
order at all can only be so collaterally through 
a (pre-tubulidentate) common ancestry. 

See especially R. Anthony, 1934a, b; Col¬ 
bert, 1941b; Frechkop, 1937; Jepsen, 1932; 
Sonntag, Woollard, and Le Gros Clark, 1925- 
1926. 
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PAENUNGULATA 

The first glimmering of the group here 
made is visible in De Blainville’s remarkably 
advanced classification of 1834. He united the 
“Proboscidei” and “Sirenei” as “gravi- 
grades.” Unfortunately the Latinized equiva¬ 
lent, f Gravigrada, of this vernacular term has 
been applied to a totally different group 
(fground sloths) and is not available for the 
present superorder. The concept here adum¬ 
brated reappeared periodically during the 
nineteenth century but usually without 
formal taxonomic expression. Thus Gill in 
1870 indicated that the Hyracoidea, Pro- 
boscidea, and Sirenia were especially related, 
but used no name to include the three. An¬ 
other hint from a different direction is seen in 
Cope’s classification in which he separated 
the “fTaxeopoda” (=Hyracoidea, fCondyl- 
arthra, and perhaps “fToxodontia”== fNoto- 
ungulata), Proboscidea, and “fAmblypoda” 
( = fPantodonta and fDinocerata) from all 
other ungulates (“Diplarthra”) and showed 
that his first three groups have important 
characters in common. His final classification 
(1891a, 1898), maintained the same distinc¬ 
tion but also placed the Primates (as three 
suborders) in the “fTaxeopoda,” a retrogres¬ 
sive step. He gave no common name to his 
three or four non-diplarthran ungulate 
groups. 

In 1891 Flower and Lydekker took the 
essence of Cope’s anatomical observations 
and based on them a division of the “Ungu- 
lata” into “Ungulata Vera,” essentially 
Cope’s “Diplarthra,” and “Subungulata.” 
Under this latter term they united the 
Hyracoidea, Proboscidea, “ f Ambly poda’ ’ 
(fPantodonta and fDinocerata), fCondyl- 
arthra, “fToxodontia” (fNotoungulata), and 
apparently with some doubt the fTillodontia 
and fTaeniodonta. With various changes in 
contents, this conception of a subungulate 
order or group of orders has persisted and 
periodically reappeared since then. In Schlos- 
ser, 1923, the fcondylarths, fnotoungulates, 
and “famblypods” were removed from the 
group, and “Subungulata” was made to in¬ 
clude the fEmbrithopoda, Hyracoidea, Pro¬ 
boscidea (with fBarytheria), and Sirenia. 
Weber, 1928, adopted Schlosser’s nomencla¬ 
ture and usage without change. 


The Paenungulata of the present classifica¬ 
tion does not exactly correspond with any 
grouping hitherto proposed but is a develop¬ 
ment of De Blainville’s “gravigrades,” of 
Gill’s unnamed superordinal group, of con¬ 
cepts behind Cope’s “fTaxeopoda,” 1 and of 
Flower and Lydekker’s “Subungulata,” espe¬ 
cially as emended by Schlosser. 

If “Subungulata” could be dated from 
Schlosser, it would be an acceptable name for 
the present group, which is Schlosser’s ex¬ 
panded and emended, but it cannot. Schlosser 
received the term from Flower and Lydekker, 
and their conception was essentially unlike 
Schlosser’s and still less like that of this 
classification. Even this might not be wholly 
deterrent, but in fact the name “Subungu¬ 
lata” in formal taxonomy dates from Illiger, 
1811, and his vastly prior usage was abso¬ 
lutely different: in his work it desfgnates a 
group of rodents, essentially the Cavioidea. 2 
“Subungulata” has also been used repeatedly 
in a purely descriptive sense and in several 
very loose and highly varying taxonomic 
senses. Search of the literature fails to reveal 
any acceptable alternative, and it is, there¬ 
fore, necessary to coin a new name, Paen¬ 
ungulata ( paen -, combining form of paene , 
“almost, near”), which is sufficiently appro¬ 
priate and retains the desirable features of 
the familar but unavailable name “Subungu¬ 
lata.” 

The nucleus of this superorder is under¬ 
stood to be mainly the familiar association of 
the Proboscidea with various other groups 
apparently of African origin, fEmbrithopoda, 
Hyracoidea, and Sirenia. The inclusion here 
of the Hyracoidea is not well established, but 
still is rather probable than improbable. That 
these groups had a common protungulate, or 
more generally proto-ungulate, origin is cur¬ 
rently accepted by the best-informed students 
and warrants tentative acceptance as a prob¬ 
able but unproved theory. The further inser- 

1 But not of Cope’s taxonomy, which cannot be recon¬ 
ciled or equated with the present arrangement. Ex¬ 
plicitly, Cope’s name “Taxeopoda” cannot be applied, 
since most of its contents, including all the most typical, 
were not Paenungulata, and the most typical Paenungu¬ 
lata were excluded from it. 

3 Nor was this an isolated usage promptly forgotten. 
It was, for instance, adopted by C. L. Bonaparte in his 
important classification of 1831, by J. A. Wagner in 
1841, etc. 
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tion of the fPantodonta, fDinocerata, and 
fPyrotheria is both reasonable and convenient 
and merits tentative acceptance despite its 
being frankly hypothetical. There probably 
was not a single primitive specifically paen- 
ungulate phylum that split up into the seven 
orders I place here, although this possibility 
is not excluded. It is probable that there was 
some protungulate division that tended to¬ 
ward graviportal body build and the various 
limb and other characters that the paenungu- 
lates have in common, and that all these 
seven orders came from such a protungulate 
group, whether their exact origin was nar¬ 
rowly monophyletic or only broadly so in 
this sense. It is possible but does seem im¬ 
probable that their common aspect is solely 
the result of convergence from totally differ¬ 
ent ancestors. 

Although the paeungulates retain definite 
signs of protungulate origin in some of their 
most primitive members, the placing of any 
of them in the Protungulata would be difficult 
to defend on either morphological or phylo¬ 
genetic grouds. They must all have appeared 
in the Paleocene 1 and must then already have 
been sharply differentiated from the con¬ 
temporaneous representatives of the Prot¬ 
ungulata. 

The possibly polyphyletic origin of the 
superorder, the ancient and deeply defined 
separation of its constituents, and their long 
histories and great differentiation are such 
that each must logically be given ordinal 
rank. Superorders as now used are theoretical 
or even hypothetical groupings. Orders are 
the major division of placentals that can 
reasonably be said to have an established 
common origin, and by these criteria these 
are orders, and their collocation is super¬ 
ordinal. 

fPANTODONTA 

Only nine genera are now referred to this 
order, one of these somewhat doubtfully, but 
it is among the most distinctive of mam¬ 
malian groups, and it evidently played an 
important r6le in early mammalian history. 
When it is noted that these few genera occur 

1 Two of the seven orders are known in the Paleocene, 
and all the other five are so highly specialized when they 
appear in the Eocene that they were surely distinct in 
the Paleocene. The Paleocene of South America is 
barely known and that of Africa is unknown. 


on three continents, that they have the 
enormous time range middle Paleocene to 
middle Oligocene, and that more than half of 
the known genera have been described since 
1930, it becomes clear that discovery includes 
as yet only a small part of what must have 
been a greatly varied and far-flung group. 

The definition of the order, as now under¬ 
stood, was long delayed by confusion with 
other early ungulates now known to belong 
in different orders. An earlier conception, 
stemming from Cope and finding its most re¬ 
cent expression in Matthew’s posthumous 
memoir of 1937 (representing his ideas of 
around 1920), was that the fcoryphodonts 
were closely related to the fuintatheres, and 
the fpantolambdids to the fperiptychids. All 
four groups were usually united in an order 
f Amblypoda, or (Matthew) the first two were 
placed in that supposed order and the last 
two in a different order fTaligrada. On the 
basis of several previous studies as well as 
new revision, I (Simpson, 1937a) pointed out 
that the fpantolambdids and fcoryphodonts, 
so widely separated in Matthew’s and some 
other classifications, seem to be closely re¬ 
lated, while the fperiptychids really have 
little or nothing to do with either of these and 
are close to the fcondylarths, and the 
fuintatheres are a third, very distinct group 
certainly not derived from fcoryphodonts 
and probably with no special relationship to 
the latter. Still more recent discoveries of re¬ 
markable annectent types and more com¬ 
plete specimens led Patterson (especially 
1939) strongly to confirm these opinions, 
which now seem to be beyond reasonable 
doubt as a result of his work. 8 As he shows, 
it is now impossible to maintain even a family 
distinction between \Pantolambda and f Cory- 
phodon , while fperiptychids and fuintatheres 
evidently are ordinally distinct from each 
other and from the fpantodonts. Patterson 
also discovered and described a second family 
allied to, but distinct from, the ^Panto- 
lambda^ Cory phodon group. 

f Pantolambdodon is poorly known and may 
not be correctly referred to the order, al- 

* The evidence for this flat contradiction of the views 
of Osborn, Matthew, and others was mostly discovered 
after their studies were completed, and the radical 
revision of their classification thus in no way reflects on 
their work. 
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though this position is as likely as any on 
present evidence. 

A classic study is Osborn, 1898b, and the 
more important recent revisions are Mat¬ 
thew, 1937; Patterson, 1939 (and earlier 
papers there cited); Simpson, 1937a. On the 
Mongolian forms, see Osborn and Granger, 
1932; Granger and Gregory, 1934. 

tDINOCERATA 

Although Marsh originally called this 
group “Dinocerea,” he almost immediately 
corrected this etymologically poor form. The 
correction has been universally allowed, and 
there is no impelling reason for returning to 
the first spelling. The name has always in¬ 
cluded the forms now placed here and no 
others, so that its applicability is not open to 
question. It was formerly believed that the 
fpantodonts were either ancestral to the 
fdinocerates or a collateral branch from their 
immediate ancestry, and they were, there¬ 
fore, united as “fAmblypoda,” a name still 
current in a variety of senses, usually loose. 
Now, however, it is almost certain that the 
two have no closer connection than origin 
from similar protungulates or remote ances¬ 
tral paenungulates, and their special union in 
a single group is no longer warranted 

In the year 1872 the rivals Leidy, Marsh, 
and Cope applied seven different generic 
names to members of this order and family, 
all based on material of nearly the same age 
and from the same region. Inter Cope and 
Marsh proposed three more names each, 
making 13 in all, for specimens from these 
same beds These names, with their probable 
(but disputable) dates are as follows: 

t Uintatherium Leidy, August 1, 1872 
\Uintamastix Leidy, August 1, 1872 
fTinoceras Marsh, August 19, 1872 
t Lefalaphodon Cope, August 19, 1872. This was 
surely a misprint, and the validity of publica¬ 
tion is doubtful. « f Loxolophodon. 
t Eobasileus Cope, August 20, 1872 
f Loxolophodon Cope, August 22, 1872. Proba¬ 
bly« \Coryphodon and incorrectly applied to 
fuintatheres. 

f Dinoceras Marsh, September 27, 1872 
f Octotomus Cope, January, 1885 
\Ditetrodon Cope, June, 1885 
\Tetheopsis Cope, June, 1885 
f Paroceras Marsh, 1885. (Subgenus of \Dino¬ 
ceras.) 


\Platoeeras Marsh, 1885. (Subgenus of fZV- 
noceras .) 

t Laoceras Marsh, 1885. (Subgenus of f Tinocer- 
as .) 

Despite the long interval, no proper re¬ 
vision of genera and species has been made 
since 1885, and the outcome of this shameful 
scramble for priority is still uncertain, 
t Uintatherium is certainly a valid name and 
genus. Probably at least one other valid genus 
is included, for the more specialized forms 
that range into the Upper Eocene. It is 
usually assumed that f Eobasileus is the valid 
name for these, but this is not positively 
established at present. Probably all the other 
names of Cope and Marsh, and possibly even 
this one, are synonyms of f Uintatherium . 
Cook, 1926, has further complicated matters 
by proposing the name f Uintacolotherium for 
a species probably belonging to the genus 
commonly called f Eobasileus, without com¬ 
paring it with any of the several supposed 
species that are likely to be congeneric with it. 

As listed, several other genera that are 
valid have been discovered since Leidy, Cope, 
and Marsh rushed their synonyms into print. 
At least as far as American forms go, these all 
appear to be closely related and to owe their 
differences, pronounced as they are in some 
cases, mainly to their being more or less ad¬ 
vanced, so that the various family names 
proposed, or even subfamily divisions, have 
no good reason for maintenance. The Asiatic 
f Prodinoceras is very close to f Probathyopsis, 
but f Gobiatherium is obviously on a different 
line of descent from the later American forms 
and might be placed in a distinct subfamily, 
although this seems an unnecessary compli¬ 
cation at present. 

Of the various family names proposed, 
jTinoceridae has priority but is probably 
based on an invalid genus. fEobasileidae is 
next in priority. It may be based on a valid 
genus and is sometimes used, but the validity 
of f Eobasileus is still doubtful. The next 
name, fUintatheriidae, is, therefore, used 
here since it is unquestionably based on a 
valid genus. It is also the most familiar name. 

The classic review of the middle to late 
Eocene forms is Marsh, 1885, supplemented 
by Scott, 1886, Cook, 1926, and Osborn and 
Granger, 1932. On the earlier (late Paleocene 
and early Eocene) genera see, among others. 
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Osborn, 1913; Matthew, Granger, and Simp¬ 
son, 1929; Simpson, 1929b; Jepsen, 1930; 
Patterson, 1939. 

tPYROTHERIA 

This is one of the smallest and at the same 
time most distinctive and isolated of mam¬ 
malian orders. It has a considerable range in 
South America, although it is nowhere really 
common. Ameghino thought that the tpy* 
rotheres were proboscideans and Loomis, 
after studying a good skull, agreed, although 
he later retracted this conclusion (pers. com.). 
Gaudry contented himself with pointing out 
that f Pyrotherium cannot enter into any 
otherwise known order, and most students 
agree. It has been tentatively suggested that 
there is some special connection with the 
fnotoungulates, but this is only a guess based 
on geography, since the known morphology 
contradicts it strongly. 

Special resemblances to the Proboscidea 
are almost surely convergent, but it remains 
entirely possible that the fpyrotheres share 
with the various orders contiguous with it in 
this classification, including the Proboscidea, 
a common “subungulate” or paenungulate 
heritage, as signalized by Ameghino and by 
Loomis. The early presence and probable 
diversity of such a stock are further suggested 
by \Carodnia and \Ctalecarodnia, very poorly 
known genera interesting for their unique 
characters, for their rather distant resem¬ 
blances to the North American paenungu- 
lates and to the fpyrotheres, and for the fact 
that they are now the oldest known South 
American mammals. 

\Griphodon is another poorly known, iso¬ 
lated genus, probably a fpyrothere, a possi¬ 
bility mentioned by its describer although he 
inclined to believe it a perissodactyl, which 
now appears extremely unlikely. Patterson, 
1942, established its probable status as a 
fpyrothere. 

f Paulogervaisia , often placed in this order, 
does not belong here. 

Although it is probable that more than one 
minimum unit phylum is represented, the 
very scanty materials do not permit any clear 
establishment of phytogeny within the order 
except to show that the earlier forms* tCa.ro- 
lozittelidae of Ameghino, are more primitive 
t han the later and could be directly ancestral 


to the latter. This is insufficient basis for 
family distinction. 

Among studies of the group are Ameghino, 
1902c; Gaudry, 1906; Loomis, 1914; An¬ 
thony, 1924; Patterson, 1942. I have com¬ 
pleted but not yet published a study of all 
the known pre-Oligocene specimens. 

PROBOSCIDEA 

Although this order has living representa¬ 
tives, familiar to all, the two surviving genera 
are relicts of a dying group, and they have 
typical southern relict distribution. The order 
had a much greater rdle in faunal history than 
one would dream from this impoverished rep¬ 
resentation, and it formerly occurred in be¬ 
wildering numbers and variety over the 
whole of all the continents, except Australia, 
and on a number of islands. 

The unique characters of the elephants 
were, of course, recognized from the most re¬ 
mote times, but it did not seem proper to the 
early naturalists to place one genus (as they 
ranked it) with only two species in a sepa¬ 
rate order. Linnaeus placed Elephas in the 
“Bruta,” along with sirenians, sloths, ant- 
eaters, and pangolins—one of the least 
natural of Linnaean orders. Blumenbach at 
first placed the elephants with the walrus and 
later with the tapir, rhinoceros, and hippo¬ 
potamus. Still later he added the pigs to the 
assemblage, and this became the classical 
late eighteenth and early nineteenth century 
collocation, under the name of “pachyderms,” 
given by Geoffrey and Cuvier in 1795. The 
concept survives in the vernacular and has 
been given vitality by its use in circuses and 
itinerant menageries, a vitality quite remark¬ 
able in view of the fact that “pachyderm” 
was definitely a technical name and that its 
technical use and the accompanying concept 
ceased to be accepted more than a century 
ago, except by a few relatively incompetent 
students who were decidedly old-fashioned at 
the time (e.g., Wagner in 1855). 

When Illiger gave the name “Proboscidea” 
in 1811 he applied it only to the living animals 
now placed in this order, but he did not in¬ 
tend to break up the "pachyderms.” For him, 
the proboscideans were a family of “Mult- 
ungula,” and the “Multungula” were simply 
the pachyderms (plus hyraxes). De Blain- 
ville, however, soon (1816) placed the ele- 
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phants as unique representatives of an order 
(“Gravigrades”). This was not immediately 
adopted by all, but, largely under the influ¬ 
ence of Owen, after about 1840 almost every¬ 
one accepted the order and used Illiger’s 
“family” name for it. 

Fossil proboscideans, because of their size 
and their abundance in superficial deposits, 
were probably the first fossils to attract hu¬ 
man attention. The ancient Greeks are known 
to have collected specimens of them. In the 
eighteenth century, these were the first fossil 
vertebrates to receive what may properly be 
called scientific attention, the fSiberian mam¬ 
moth in the Old World and the fAmerican 
mastodont in the New. The science of verte¬ 
brate palaeontology may be said to have 
arisen from the study of these animals. The 
extent of subsequent discovery can be judged 
by the fact that Osborn’s revision recognizes 
352 species of proboscideans, of which all but 
two are known from fossils only! 

Classification within the order is obviously 
a task for palaeozoology rather than neo¬ 
zoology. The palaeontological literature is 
more extensive for this than for any other 
order of mammals. Fortunately the truly 
herculean task of reviewing this enormous 
and frequently chaotic mass of publications 
has recently been accomplished by Osborn 
(1936,1942, a posthumous publication dating 
as of 1935, for the most part). The present 
classification is based primarily and in great¬ 
est part on Osborn, although it also takes into 
account the older literature, either directly or 
through the extensive quotations and discus¬ 
sions in Osborn’s monumental memoir. Pub¬ 
lication on the order has, of course, continued 
since 1935, but it happens that no major dis¬ 
coveries or revisions have appeared since 
then. 

Although it is based on Osborn and accepts 
his views as to generic and higher affinities 
with only minor differences of opinion, the 
present classification of the Proboscidea is 
formally quite unlike that of Osborn, a fact 
that requires explanation and perhaps apol¬ 
ogy. No destructive criticism and no impor¬ 
tant rejection of Osborn’s essential conclu¬ 
sions are involved, but only a rather thorough 
difference in point of view regarding the rela¬ 
tionship between those essential conclusions 
and the formal arrangement of nomenclature 


and classification. Osborn’s arrangement is as 
valid as any other, but the principles under¬ 
lying it are unique. It is not altogether ob¬ 
vious at first glance, but the careful student 
of Osborn’s memoir will find that his formal 
classification is profoundly and irreconcilably 
different from any other that has ever been 
proposed. As Osborn recognized, his differs 
more from any of the contemporaneous 
classifications than these do from the system 
of Linnaeus. 

This places the more general mammalian 
taxonomist in a serious quandary. There are 
these alternatives: (1) to let the Proboscidea 
stand as an order classified in quite a differ¬ 
ent way from any other in the animal king¬ 
dom, (2) to reclassify the Mammalia (if not 
the Animalia) on Osbornian principles, or (3) 
to take the data so laboriously and brilliantly 
compiled by Osborn and to use them in the 
erection of an orthodox, non-Osbornian 
classification. The first alternative is not 
acceptable to me or, I believe, to anyone. The 
expression of taxonomy inevitably varies 
greatly from group to group, but that its 
general principles should be the same for all 
is an ideal too fundamental to permit excep¬ 
tions. The second alternative may or may 
not be theoretically desirable, a matter of 
taste rather than of fact, but this question 
need not arise because it is certainly impossi¬ 
ble at present. There are no more Osborns. 
His work on the Proboscidea, with ample 
assistance, occupied much of his research 
time for about 45 years and almost all of it 
for the last 15 of these. This is only one of 32 
mammalian orders, several of which are con¬ 
siderably larger. A similar reworking of all 
the orders of mammals—and less work would 
hardly suffice for true Osbornian revision— 
is, at best, far in the future under present con¬ 
ditions. Since the first alternative is undesir¬ 
able and the second impossible, the third is 
necessarily adopted here. 

The fundamental principle of Osbornian 
classification is the formal recognition and 
naming of unit phyla of smallest possible 
scope and (in practice) without connections 
one with another. The unit phylum in which 
the only stated relationship is one of direct 
ancestry and descent (without branching or 
horizontal affinity) is a subfamily, of which 
there are a great number in consequence of 
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this definition (21 in Osborn’s classification of 
the Proboscidea). Genera are segments of 
subfamilies, usually separated by evolution¬ 
ary progression in time, rarely by horizontal 
differentiation. Occasionally an ancestral 
genus survives for a time with its descendant 
in the same phylum, but as a rule among con¬ 
temporaneous genera no two belong to the 
same subfamily. 1 In generic and specific 
nomenclature, the Osbornian system discards 
the law of priority of name and substitutes 
for it the priority of conception and the con¬ 
servation of usage as accepted by standard 
authors (even if erroneous in a technical 
sense). In practice Osborn adopted the names 
that seemed to him most suitable and his¬ 
torically important, as a matter of personal 
opinion that could hardly be reduced to a set 
of rules. Subfamily, family, and superfamily 
names have the familiar terminations, but 
they are not necessarily based on generic 
names and may be taken from any appropri¬ 
ate Greek or Latin roots, regardless of any 
included genus. 

In translating the Osbornian system into 
more usual terms, this classification follows 
the law of priority for generic names and it 
compounds subfamily and family names from 
the names of valid, typical, included genera. 
The unit phylum idea of a subfamily (prac¬ 
ticable in the Proboscidea but not in many 
groups, e.g., the rodents) is given up and 
subfamilies become the more usual and 
broader sort of structural sequences, includ¬ 
ing lines of common origin and similar trend 
but frequently multiple, narrowly branched, 
perhaps sometimes anastomosing. Families 
become bundles of these subfamily sequences 
according to either their basic splitting from 
the prototypal proboscideans or their major 
later divergence. 

As regards the primary point of suborder 
or superfamily division, I agree with Cabrera 
and others that these should be only three 
(disregarding the fbarytheres f° r the mo¬ 
ment) and not four or five as in Osborn. The 
differences among fmoeritheres, fdeinotheres, 

1 As is necessary in any working system—and Os¬ 
born’s does work and is not an impracticable ideal— 
exceptions are sometimes made, and Osborn did oc¬ 
casionally give generic, rather than subfamilial, rank to 
unit phyla. Then the successive units are species, 
rather than genera, and genera tend to be monotypic at 
any one time. 


and fmastodonts-with- f mammoths are clearly 
very ancient and basic. The fmastodonts and 
fmammoths, on the other hand, are basically 
alike and intergrade almost insensibly. I can¬ 
not see the profound break or absolute separa¬ 
tion that is sometimes supposed to exist here. 
That Osborn himself had difficulty in placing 
this division is shown by the fact that he 
localized it in several different places in his 
last years, and finally separated out the 
fstegodonts as another major group, which 
doubled the difficulty. Although there cer¬ 
tainly are gaps in the record, it seems likely 
that elephants did arise, in the late Pliocene, 
from fstegodonts, and fstegodonts, in the 
late Miocene or early Pliocene, from fmasto¬ 
donts. Despite its branching phyla and the 
existing gaps between them in the known 
species, this whole complex has the unmistak¬ 
able stamp of a progressing unit. 

f Palaeomastodon and fj Phiomia are very 
near to each other and to the common an¬ 
cestry of all the later proboscideans. I, there¬ 
fore, classify them tentatively at the base of 
the principal or central group that followed 
them. It is not clearly certain that f Palaeo¬ 
mastodon is solely ancestral to \Mammut or 
f Phiomia to f Amebdodon, and even if this 
should prove to be true, it would not be 
erroneous to place them at the base of the 
fgomphothere line and to derive f Mammut 
and \Amelelodon from that line. 

Most students still differ from Osborn in 
believing that f Serridentinus is very close to 
f Gomphotherium, and some believe the two to 
be inseparable. They are so similar that no 
more than generic distinction is morpholog¬ 
ically justified, and it is improbable that they 
are phyletically distant. 

f Gnathabelodon and \ILubdodon are puz¬ 
zling forms. They do not differ much from the 
fgomphotheres, but they have some unique 
characters and they do suggest also some off¬ 
shoot of the fanancine ancestry. Osborn 
placed them in different families, but they 
seem to me to be allied, perhaps even to be 
the same genus. 

The other subfamilies all appear to be aber¬ 
rant derivatives of an essentially fgompho- 
theriine ancestry. Perhaps subfamily sepa¬ 
ration overstresses their divergence, but it is 
tentatively acceptable. In each there are 
primitive forms transitional from true but 
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variously specialized fgomphotheres. While 
*\Platyhdodon and \Amebelodon may have 
had somewhat different fgomphotheriine an¬ 
cestors, they have diverged in essentially the 
same way and have so many peculiarities in 
common that a real relationship is suggested. 
Osborn was much impressed by the dentine 
rods in f Platybelodon, but this is probably not 
so significant as appears at first sight, and as 
he thought, because it is now known that 
such rods are also present in other pro¬ 
boscideans. Their stronger development in 
this genus seems to be a slight progressive 
mutation, not a profound and ancient differ¬ 
ence. 

Whether or not \Mammut arose eventually 
from ^Palaeomastodon, it must have arisen 
from some similar and about equally primi¬ 
tive, long-jawed, bunolophodont form of 
essentially fgomphotheriid structure. The 
ancient separation and the radically different 
direction of evolution warrant tentative 
recognition of the fMammutidae as a family 
distinct from the fGomphotheriidae. The 
most divergent fmammutid species differ 
considerably from one another, and probably 
more than one genus will eventually have to 
be recognized. The differences, however, are 
not greater than sometimes are embraced in a 
single modern genus, there are intergrada¬ 
tions that obscure possible generic lines, and 
there is at present no valid and generally 
acceptable nomenclature for all the probable 
groups of species. 1 I, therefore, follow Hop- 
wood, 1935, for the time being and refer all 
to one genus (but call this genus by the name 
valid under the Rules). 2 

t Stegolophodon is a transitional form be- 

1 Since t Zygolophodon and t Turicins are probably 
synonyms, and if not, t Zygolophodon is indeterminate 
(see below). 

1 If op wood reports the presence of americanus 
in the Pontian of Asia and considers that species to be 
a Pleistocene immigrant in North America. But the 
evidence falls short of probability, because a fairly 
direct ancestry of that species can be traced back well 
into the Miocene in North America (subgenus ^Mio- 
mastodon ), and the presence of the American Pleistocene 
species in the Asiatic Pontian is almost incredible. It 
is true that the specimens do not surely differentiate 
the species, but neither do they suffice to demonstrate 
identity, which is so improbable that it bears the 
burden of proof. It is, however, probable, as Hopwood 
suggests, that the fMammutidae as a whole arose in the 
Old World and that the oldest known European forms 
are older than the earliest American record. 


tween the fmastodonts in general and the 
fstegodonts. Rejecting all such evidence of 
the derivation of any one proboscidean 
phylum from another, Osborn had difficulty 
in fitting this genus into his classification, at 
first calling it a fstegodontine and later 
making for it a subfamily of fMammutidae 
(“fMastodontidae”). I have followed his 
earlier opinion, which is shared by most 
authorities. It seems probable that the 
elephantines arose directly from fstegodon- 
tines, the fstegodontines from fmammutids, 
and thefmammutidsfrom primitive fgompho- 
theriids, and as usual the points where 
divisions are established must be. somewhat 
arbitrary. (Osborn is, of course, quite right in 
stressing the absence of known fossils leading 
continuously from one structural grade to 
another; this absence is a common phenom¬ 
enon, and it is readily explicable by consider¬ 
ations other than absence of real affinity.) 

Among the elephantines, it is difficult to 
find a suitable middle ground between the 
old custom of referring all elephantines to 
Elephas and the excessive splitting into from 
seven to 12 genera. Osborn has well shown 
the heterogeneity of the forms lumped as 
fmammoths. Some, like f antiquus, are near 
the African elephant; some, like f hysudricus, 
near the Asiatic elephant; and others, like the 
Siberian and the various American fmam- 
moths, are not particularly allied to either 
one. I have accepted Osborn's views as to 
affinities, adapting their taxonomic expression 
to the more usual conception of the scope of a 
genus. The Loxodonta- like forms are here in¬ 
cluded in Loxodontdy and the ElephasAWiz in 
Elephas . The others may be polyphyletic, but 
probably are more nearly allied to one an¬ 
other than either living genus (a probability 
expressed by Osborn by placing all in a sepa¬ 
rate subfamily) and, therefore, are all placed 
in one extinct genus, the earliest available 
name for which appears to be \Mammuthus . 
Anyone who has identified extensive Pleis¬ 
tocene collections knows how very difficult it 
is in some cases to distinguish between, for 
instance, f Archidiskodon and ^Parelephas 
and will probably agree in giving these sub¬ 
generic rank. The fSiberian mammoth is 
more distinctive in its typical form, but even 
it is linked to the others by transitional spe¬ 
cies and variants. 
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Throughout this classification of the Pro- 
boscidea I have assumed that Osborn’s identi¬ 
fication of specimens and generic arrange¬ 
ments of species were correct unless (as hap¬ 
pened very seldom) there was strong evidence 
to the contrary. Thus I have in no sense dis¬ 
carded or neglected his work but have accept¬ 
ed it as a whole and have merely translated 
it into the more usual sort of classification. 

Because of Osborn’s great authority and 
because his monograph will always be the 
principal basis for further work on the 
Proboscidea, it will be useful to give his final 
classification integrally here. This is done in 
the following table. The first column is an 


abstract of his system as it is used in the 
proboscidean memoir. In the second column 
are given the names that would probably 
have to be used if Osborn’s classification were 
retained without change but his nomencla¬ 
ture emended to meet the requirements of the 
Rules. Where no name appears in this 
column, that used by Osborn appears to be 
valid under the Rules. 1 In the third column 
is shown the disposal that I have tentatively 
made of each of Osborn’s groups. 

1 Osborn used 77 names in all, down through genera 
but exclusive of subgenera, species, and subspecies. 
Of these 21 appear to be invalid under the Rules, in¬ 
fractions of which were, of course, intentional. 


Osborn, 1936 

Osborn’s Classification 
with Revised Nomen¬ 
clature 

Equivalents in Present 
Classification 

t M oeri therioidea 


f Moeri therioidea 

fMoeritheriidae 


fMoeritheriidae 

fMoeritheriinae 


(No subfamilies in this family) 

t Moeritherium 


f Moeritherium 

t Deinotherioidea 


fDeinotherioidea 

fCurtognathidae 

tDeinotheriidae 

tDeinotheriidae 

tDeinotheriinae 

(No subfamilies in this family) 

t Deinotherium 


f Deinotherium 

t Mastodontoidea 

fMammutoidea* 

(Included in Elephantoidea) 

f Mastodo ntidae 

fMammutidae 

fMammutidae 

t Palaeomastodontinae 


(Transferred to fGomphotheriidae 
and included in fGomphotheriinae) 

t Palaeomastodon 


f Palaeomastodon 

fMastodontinae 

fMammutinae 

(No subfamilies in this family) 

f Miomastodon 


Subgenus of \Mammut 

f Pliomastodon 


Subgenus of f Mammut 

f Mastodon 

^MammuP 

f Mammut 

fZygolophodontinae 


(No subfamilies in this family) 

t Zygolophodon 

(Name «* f Turicius, 
genus has no valid 
name) 4 

Unnamed subgenus of ] Mammut 

t Turicius 

t Zygolophodon 1 

Subgenus of f Mammut 

fStegolophodontinae 

(Transferred to Elephantidae and in¬ 
cluded in fStegodontinae) 

f Stegolophodon 


] Stegolophodon 


* If this is considered a suborder fMastodontoidea is a valid name, but as a superfamily it must be called 
fMammutoidea. 

* Everyone now agrees that t Mammut is the prior name for the tAmerican mastodont and any forms congeneric 

with it and that t Mastodon is an antedated synonym. Many authoritites refuse to use f Mammid simply because they 
do not want to. I do not want to either but reluctantly set aside personal desires in favor of adherence to the ac¬ 
cepted Rules. . 

4 t Zygolophodon originally included the species t borsoni, t turicensts, ] tapir tides, fyyrenaicus, and f ohtoticus 
(»t otncticanus). In 1918 Matthew selected t tapirtides as type. Hopwood, 1935, submits that f tapiroides is inde¬ 
terminate, but Osborn’s, 1936, determination of it seems likely to stand. I, therefore, take it that ^tapiroides as re¬ 
defined by Osborn is type of f Zygolophodon. In 1926 Osborn took t borsoni as type, but since the type had already 
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Osborn, 1936 

Osborn’s Classification 
with Revised Nomen¬ 
clature 

Equivalents in Present 
Classification 

fBunomastodontidae 

fGomphotheriidae 

tGomphotheriidae 

fRhynchorostrinae 

tRhynchotheriinae 

tRhynchotheriinae 

f Rhynchotherium 


t Rhynchotherium 

fBlickotherium 


Subgenus of t Rhynchotherium 

fAybelodon 


Subgenus of f Rhynchotherium 

fLongirostrinae 

f Gomphotheriinae 

f Gomphotheriinae 

t Trilophodon 

f Gomphotherium 1 

f Gomphotherium 

fMegabelodon 


Subgenus of f Gomphotherium 

fGnathabelodontinae 


(Doubtfully included in fGompho- 



theriinae) 

t Gnathabelodon 


f Gnathabelodon 

fAmebelodontinae 


(Included in fPlatybelodontinae) 

fPhiomia 


t Phiomia (transferred to fGompho- 



theriinae) 

t Amebelodon 


fAmebelodon 

fTetralophodontinae 


(Included in fGomphotheriinae) 

f Tetralophodon 


f Tetralophodon 

fNotorostrinae 

fCuvieroniinae 

fCuvieroniinae 

fCordillerion 

t Cuvieronius 

f Cuvieronius 

fBrevirostrinae 

fAnancinae 

fAnancinae 

fAnancus 


fAnancus 

fPentalophodon 


Subgenus of fAnancus 

fSynconolophus 


fSynconolophus 

fHumboldtidae 

fStegomastodontidae 

(Included in fGomphotheriidae) 

fHumboldtinae 

fStegomastodontinae 

(Included in fAnancinae) 

t Eubelodon 


f Eubelodon (subfamily uncertain) 

f Cuvieronius 

(Name Cordillerion, 

(Name used for “f CordiUerion,* 9 


genus has no valid name) 

1 genus included in f Stegomastodon) 

t Stegomastodon 


f Stegomastodon 

fSerridentidae 

tSerridentinidae 

(Included in fGomphotheriidae) 

f Serridentinae 

tSerridentininae 

(Included in fGomphotheriinae) 

t Serridentinus 


f Serridentinus 

fOcalientinus 


Subgenus of f Serridentinus 

t Serbelodon 


Subgenus of f Serridentinus 

fTrobelodon 


Subgenus of f Serridentinus 


been fixed this action was invalid. Also in 1926 Osborn proposed f Turicius with f turicensis as type and f tapiroides 
as a referred species. Since he referred the true type of t Zygolophodon to his new genus, that genus was and is an 
antedated synonym of t Zygolophodon . t Zygolophodon of Osborn, not of Vacek as fixed by Matthew, therefore has no 
valid name. If t turicensis is supposed to belong to a different genus from either famericanus or t tapiroides , it re¬ 
quires a generic name, but I do not propose one because I question its generic distinction. 

1 The question of f Gomphotherium as against t Trilophodon is one of the most complex in all nomenclature and 
cannot be fully discussed here. Probably it can be settled only by legal suspension or interpretation of the Rules. 
After prolonged investigation it appears to me probable, although not quite certain, that f Gomphotherium, type 
fG. angustidens, is available under the Rules and certain that it antedates f Trilophodon or any other name available 
for this genus. 

* After reviewing the question with care and examining many specimens, I am convinced that Cabrera was es¬ 
sentially correct in his taxonomic and nomenclatural treatment of the South American fmastodonts. Osborn’s dif¬ 
ferent taxonomy is a matter of opinion, but his nomenclature, as far as it differs from Cabrera, is invalid under the 
Rules. Cabrera has shown that the type specimen of the type species of ] Cuvieronius actually belonged to the 
fAndean mastodont to which Osborn gave the later name t CordiUerion. ^Cuvieronius is, therefore, the valid name of 
this genus. The supposed genus that Osborn later called t Cuvieronius thus has no name. Cabrera did not give it one 
because he considered it inseparable from f Stegomastodon, and in this I follow him. 
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Osborn, 1936 

Osborn's Classification 
with Revised Nomen¬ 
clature 

Equivalents in Present 
Classification 

f Platy bel odon tinae 


f Platy belodontinae 

f Platybelodon 


f Platybelodon 

f Torynobelodon 


Subgenus of ^Platybelodon 

fNotiomastodontinae 


(Included in fCuvieroniinae) 

f Notiomastodon 


f Notiomastodon 

fStegodontoidea 


(Included in Elephantoidea) 

fStegodontidae 


(Included in Elephantidae) 

fStegodontinae 


fStegodontinae 

f Stegodon 


t Stegodon 

Elephantoidea 


Elephantoidea 

Elephantidae 


Elephantidae 

Loxodontinae 


(Included in Elephantinae) 

Loxodonta 


Loxodonta 

f Palaeoloxodon 


Subgenus of Loxodonta 

\Hesperoloxodon 


Subgenus of Loxodonta 

fMammontinae 

fMammuthinae 

(Included in Elephantinae) 

f A rchidiikodon 


Subgenus of f Mammuthus 

f Metarchidiskodon 


Subgenus of f Mammuthus 

\ Par elephas 


Subgenus of f Mammuthus 

f Mammonteus 

^Mammuthus 1 

f Mammuthus 

Elephantinae 


Elephantinae 

Elephas 


Elephas 

^ Hyps elephas 


Subgenus of Elephas 

\Platelephas 


Subgenus of Elephas 

(Not placed in Proboscidea, 

(No previous unpreoccupied 

fBarytherioidea 

considered a distinct order, 

name) 

fBarytheriidae 

“fBarytheria") 


f Barytherium 



(Without fBarytherioidea): 

5 Suborders or superfamilies 


3 Suborders 

8 Families 


5 Families 

43 Genera 


22 Genera 


1 As Hopwood, 1935, has shown and as does, indeed, appear from a judicious reading of Osborn's own citations, 
\ Mammuthus is the earliest available name for any tmammoth. \Mammonieus was reconstructed by Osborn from 
“Mammonteum” in a Latin work by Camper, but it is perfectly clear that Camper used this only in the vernacular 
and neither intended nor inadvertently created a real generic name. It is also doubtful whether Camper's “mammon- 
teum" would be available fora f mammoth (and not fmastodont) even if it were a generic name. 


fBARYTHERIOIDEA 

t Barytherium is a puzzling form without 
any known antecedents, successors, or close 
allies. Following Andrews, it is commonly 
supposed to be distantly related to the 
Proboscidea, which at least is not unlikely, 
although the degree of relationship is not 
known. Andrews tentatively placed it in a 
separate group, incertae sedis , fBarytheria. 2 

s This name is plainly preoccupied by fBarytheria 
Cope, 1898, for the ftoxodonts. It is more familiar in 


Sometimes this is recognized as an order, and 
sometimes f Barytherium is merely placed in 

Andrews* than in Cope's sense, and preoccupation is 
not absolutely deterrent for ordinal or subordinal 
names. It is, however, to be avoided as much as possible; 
Andrews himself abandoned fBarypoda because of a 
still more obscure and forgotten prior use; fBarytheria 
is unfortunate in form and meaning as suggesting a 
major group of Mammalia and as more appropriate for 
many other animals than for this one; and if, as here, 
the group is placed in the Proboscidea, fBarytherioidea 
avoids these difficulties and is parallel with the other 
names used in this order. 
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a family of Proboscidea. The present arrange¬ 
ment avoids overemphasis of this poorly 
known, isolated animal and is as likely as any 
other, even though questionable. 

Literature 

The available literature on Proboscidea 
except fBarytherioidea is so thoroughly sum¬ 
marized and cited in Osborn, 1936,1942, that 
no other reference is necessary here. On 
fBarytherioidea see Andrews, 1906b. 

fEMBRITHOPODA 

Since the whole Paleocene and most of the 
Eocene, probably about a third of the Ter¬ 
tiary and perhaps the most important span in 
the whole history of mammals, are a com¬ 
plete palaeontological blank in Africa, it is 
not surprising to find some extraordinarily 
isolated end forms appearing there after this 
long gap. \Arsinoitherium is such an animal, 
and its high specialization bespeaks a long 
history totally unknown to us. Andrews put 
it in a separate order, and no substantial new 
contribution has been made since he wrote in 
1906b. Nor is there any good reason for 
doubting his conclusions as to affinities which 
were that there are no close or certain known 
relatives of \Arsinoitherium , that it probably 
belongs to the section of ungulates including 
the elephants, hyracoids, fpantodonts, and 
fuintatheres (i.e., to my Paenungulata), and 
that within this section (superorder) it may 
be closest to the Hyracoidea. 1 

Virtually all that is known of this mono- 
typic order is given in Andrews, 1906b. 

HYRACOIDEA 

Literally ungulates, with rhinoceros-like 
teeth, but similar to some rodents in body 
form and some other characters, the peculiar 
hyracoids have been a taxonomic stumbling 
block. Linnaeus did not distinguish the ob¬ 
scure living forms. When they were desig¬ 
nated as a genus (Storr, 1780) they were at 
first placed as rodents near Cavia (hence the 
inappropriate name Procavia). Cuvier con¬ 
sidered them “pachyderms,” and this collo¬ 
cation, under various names, was common 

x Winge definitely referred it to the Hyracoidea, but 
to Andrews and other well-informed students this 
has appeared a great overestimate of the similarity and 
of the probability of relationship. 


during the first half of the nineteenth century. 
This was supported in large part by the rhi- 
noceroid aspect of the teeth, 2 and when the 
pachyderms were broken up and distributed 
among Proboscidea, Artiodactyla, and Peris¬ 
sodactyla, the hyraxes were sometimes, on 
this account, placed in the Perissodactyla 
(e.g., Owen, 1868). With further study it was 
soon found that this limited resemblance is 
contradicted by profound differences in many 
other respects, and the hyraxes were placed in 
an order by themselves (Huxley, 1869, 1872; 
Gill, 1870, etc.). The wider affinities of this 
order were, and are, uncertain, but the con¬ 
sensus has been that they are paenungulates 
in the present sense, subungulates of some 
authors, distantly related to the Proboscidea. 

Two other old ideas have recently been 
revived, that the hyracoids are nearer to the 
Perissodactyla (revived by Frechkop and 
others) and that they are specially allied to 
the fnotoungulates (strongly claimed by 
Ameghino and revived by Stromer). Neither 
view seems probable enough at present to 
disrupt the more usual classification, but it 
must be noted that no one has ever fully ex¬ 
amined and logically interpreted numerous 
resemblances, probably but not surely super¬ 
ficial, to various other groups, notably to 
the fmeniscotheres and the fnotoungulates. 
About all that has been done is to note some 
resemblances and to jump to conclusions 
without fully weighing opposing resemblances 
and profound differences. Whatever the true 
affinities of the hyracoids, they certainly 
have a unique complex of convergent and 
divergent characters with respect to other 
orders and merit more study, although this 
might not be conclusive until older forms are 
discovered. 

Andrews divided the hyraxes into one 
living and two extinct families, and this ar¬ 
rangement is retained here. It now appears, 
however, from the studies of Matsumoto, 
Brauer, Hahn, and others that some of the 
extinct genera, notably f Saghatherium, are 
close to the modern hyracids, while others, 
like f Megalohyrax, represent widely diver¬ 
gent phyla. It is, therefore, better to transfer 
the former to the Hyracidae, making neces¬ 
sary a change from Andrews’ nomenclature, 

1 A peculiarity rediscovered by an American presi- 



1945 


SIMPSON: CLASSIFICATION OF MAMMALS 


251 


since his name fSaghatheriidae must follow 
its type genus and cannot longer apply to the 
more aberrant forms that he had principally 
in mind in making a separate extinct family. 

The small extinct family fMyohyracidae is 
still more aberrant but is basically hyracoid 
and does not appear to me to merit removal 
from the Hyracoidea as Stromer suggested. 

As far as known, the hyracoids have never 
spread beyond Africa and the Mediterranean 
region. Since the group is old, has been locally 
abundant, and is associated with mammals 
much more widespread, this implies some 
peculiar ecological limitation, the nature of 
which is not clearly apparent. 

Among the more important studies of the 
living forms are Frechkop, 1936; Hahn, 1934; 
Hatt, 1936. Most of the known fossils are de¬ 
scribed in Andrews, 1914; Matsumoto, 1926; 
Stromer, 1926. 

SIRENIA 

As was inevitable, the Sirenia were long 
confused with other aquatic mammals. The 
consensus down to the end of the nineteenth 
century was that they are closely allied to the 
Cetacea. Even Linnaeus, however, glimpsed 
possible affinities with the Proboscidea, De 
Blainville in 1816 advanced this view more 
definitely, and it has been gaining ground 
steadily ever since. It is vaguely supported 
by the fossil evidence and is now the general 
opinion, although the relationship must be 
distant and is not certain. Ordinal rank is now 
always given the Sirenia, but it is probable 
that they are paenungulates, perhaps with 
some special, although distant, connection 
with the proboscideans. 

The classification of the Sirenia here pre¬ 
sented is that of an earlier study (Simpson, 
1932) slightly modified to accord with new 
information from Sickenberg, 1934. The 
opinions and facts involved and references to 
the literature are so fully given in those two 
easily accessible publications that little dis¬ 
cussion is called for here. 

The fact that three of the four trichechi- 
form families and four of the five dugongid 
subfamilies are monotypic shows how poor 
is our knowledge of the group and perhaps 
also shows a failure in recognizing broader 
affinities. 

f Prorastomus has often been referred to the 


Trichechidae as an ancestral manatee, but I 
have suggested that this is based on no good 
evidence and that f Prorastomus is close to 
\Eotheroides and nearly prototypal to all 
sirenians. I have, however, now removed 
\Eotheroides from this family in deference to 
Sickenberg’s insistence on a phyletic arrange¬ 
ment and demonstration that the f Proto- 
therium (etc.) phylum arose in or near 
t Eotheroides . I have also recognized his 
fProtosirenidae, although this arrangement 
of the early forms still is not satisfactory. 

\Eotheroides- \Prototherium- f Halitherium - 
t Halianassa-\Felsinotherium are a nearly 
continuous phyletic sequence with \Thalat- 
tosiren and f Hesperosiren as divergent gen¬ 
era near but off the central line of descent. 
Probably all the more sharply distinct du- 
gongids, t Miosiren , "\Rytiodus, and the two 
recent dugongid genera, also arose from some 
part of this general sequence, and they are 
given subfamily rank only because of their 
relatively greater divergence. 

The systematic position of t Desmostylus 
has been and still is uncertain. Most students 
have concluded that it is probably a sirenian. 
Abel, however, concluded negatively that it 
is not a sirenian and positively that it is a 
tmultituberculate and allied to the mono- 
tremes. His original conception of its mor¬ 
phology was fundamentally wrong and was 
not sufficiently corrected in later papers after 
he had seen a specimen. His positive conclu¬ 
sions as to affinities are also erroneous beyond 
any question. Because of these manifest er¬ 
rors, his negative conclusion has not been 
very seriously considered by the students best 
qualified to review it. The most detailed 
consideration of the whole known morphol¬ 
ogy of t Desmostylus is that of VanderHoof, 
1937, and he agrees with the consensus that 
it is a sirenian. Still more recently, however, 
Sickenberg, 1938, has briefly reviewed the 
literature and has strongly opposed sirenian 
affinities, without clearly suggesting any oth¬ 
ers, and his argument carries much weight 
even though it cannot be accepted as quite 
conclusive in the face of almost complete 
agreement by students of the actual speci¬ 
mens. What stands out in these arguments, 
considered dispassionately, is: 

1. That f Desmostylus is certainly very un¬ 
like any other known animal, whether si- 
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renian or not. This is freely agreed by all, 
including the strongest supporters of sirenian 
affinities. That an animal has diverged 
strongly from all others known does not 
mean, however, that it has no affinities with 
a known order, but only makes these harder 
to detect. 

2. That it certainly is not an ally of fmulti- 
tuberculates or monotremes. 

3. That it probably has something to do 
with the general proboscidean-sirenian com¬ 
plex, i.e., that it is more likely than not to be 
a paenungulate. 

4. That it may be a highly aberrant off¬ 
shoot of the Sirenia, as most students think, 
but that this cannot be accepted as proved or 
even as definitely probable. It is merely less 
improbable than any other positive sugges¬ 
tion yet made. 

There the question is likely to rest until 
more specimens are found. 1 

Besides the valid and the other relatively 
familiar names given in the classification, at 
least 25 unfamiliar and nearly or quite value¬ 
less generic names have been proposed for 
sirenians, and these do not require listing 
here. The nomenclature is also confused be¬ 
cause even some of the latest and best au¬ 
thorities, e.g., Sickenberg, insist on using 
misspelled, antedated, or preoccupied names 
for many of the genera. It is preeminently 
true in this group that adherence to the Rules 
now affords the only chance of future stabil¬ 
ity, and there is little question that the Rules 
demand the names and spelling that I have 
given as valid. 

The principal recent reviews of the Sirenia, 
or of some of them, are Sickenberg, 1934, and 
Simpson, 1932. These give references to the 

1 There is said to be a skeleton in existence in 
Japanese hands, but this has not been published and 
I cannot positively affirm it as a fact. 

Perhaps a personal comment here may be forgiven as 
it has been provoked. I have been involved in this 
controversy by both sides, as an authority to be fol¬ 
lowed and as a horrible example to be attacked, both 
with equal injustice. I have never made a profound, 
first-hand study of f Desmostylus and have never 
claimed to have an original, well-based opinion. I have 
merely tentatively accepted one of the two opposed 
opinions because it was advanced by the students who 
knew most about the animal and because it was not 
inconsistent (as a large part of Abel’s arrangement was, 
for instance, but as none of Sickenberg’s now is) with 
such pertinent facts as I did have at first-hand. 


more important older studies. On f Desmo¬ 
stylus, see especially VanderHoof, 1937; 
Sickenberg, 1938; and works cited by them. 

MESAXONIA 

There is at present no phylogenetic neces¬ 
sity or pragmatic excuse for placing the 
perissodactyls in more than one order, but 
as occasionally happens they are unified not 
only on the ordinal but also on the super¬ 
ordinal level, using superorders as here intro¬ 
duced. Marsh’s term Mesaxonia is essentially 
a synonym of Perissodactyla but it can con¬ 
veniently be used to designate the superorder 
containing the single Order Perissodactyla, 
just as the parallel name Paraxonia will be 
used for a superorder with the one Order 
Artiodactyla. 

PERISSODACTYLA 

Linnaeus did not at all recognize the peris¬ 
sodactyls as a natural group, placing the 
horses and hippopotamus (with tapirs as a 
species of hippopotamus) in the Belluae and 
the rhinoceroses in the widely separate Glires. 
Brisson, 1762, distinguished the tapirs from 
the hippopotamus and the rhinoceros from 
the rodents, but placed these in two distinct 
orders and the horses in a third, with no sug¬ 
gestion of their relationship. In later eight¬ 
eenth and early nineteenth century classifica¬ 
tions the tapirs and rhinoceroses are usually 
to be seen, with various unrelated forms, in a 
division of “pachyderms” or of “non¬ 
ruminant fissiped ungulates,” while the 
horses are almost invariably sharply differ¬ 
entiated from all other mammals. Among 
De Blainville’s many accomplishments was 
that he first (1816) classified the ungulates 
according to whether they had an even or an 
odd number of toes, so at last permitted the 
“solidungulate” horse to be placed near the 
“multungulate” tapir and rhinoceros. His 
“onguligrades & doigts impairs” were ex¬ 
actly our Perissodactyla except for including 
the hyrax, an inclusion that in no way lessens 
the brilliance of the arrangement for that 
time. The conception was taken over by 
Owen without any change and given the label 
Perissodactyla that it has had ever since. 

This history emphasizes the fact that ta¬ 
pirs and rhinoceroses resemble one another 
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more than either group resembles the horses. 
This dichotomy of the Perissodactyla is re¬ 
enforced rather than displaced by the known 
fossil groups. Most of these can be directly 
associated with the horse, tapir, or rhinoceros 
groups (within three superfamilies in the 
present arrangement). Two groups, the 
fchalicotheres and tbrontotheres, cannot be 
so closely associated with the antecedents of 
the surviving group, yet it is clear that they 
are related to one of these, that of the horses, 
in a way somewhat analogous to the tapir- 
rhinoceros relationship. The extraordinary 
clawed feet of the fchalicotheres long ob¬ 
scured this fact as regards them, but there is 
now little doubt that it is a fact. 

If, as is now almost universal, the Perisso¬ 
dactyla are given ordinal rank, the major 
association within the group suggests the use 
of two suborders. This was recognized as soon 
as the bad start made with the fchalicotheres 
had been corrected, and can be plainly seen, 
for instance, in some of Osborn’s phylo¬ 
genetic diagrams, but it remained for H. E. 
Wood, 1934, to give it formal expression, re¬ 
viving the two old names Solidungula and 
Tridactyla for this purpose. Because these 
names are inappropriate, or at least inade¬ 
quate, in meaning and have been used in 
conflicting ways, Scott urged the application 
of new names and Wood provided these, 
Hippomorpha and Ceratomorpha, in 1937. 
I agree with Wood’s judgment in preferring 
the redefinition of historic names to the coin¬ 
age of new ones, but I here adopt the latter 
because of the better chance that they can be 
standardized in general use now that they are 
in print and endorsed by Scott. 

Wood intended the redefined name Solid¬ 
ungula and the equivalent new name Hip¬ 
pomorpha to refer to a suborder explicitly 
including the fchalicotheres. Scott, 1941, 
however, continues in somewhat different 
terms to follow the old system of contrasting 
fchalicotheres and all other perissodactyls. 
He, therefore, puts the fchalicotheres in a 
suborder f Ancylopoda and the rest in a sub¬ 
order Chelopoda, with two sections (on his 
premises, I would call them infraorders), 
Ceratomorpha and Hippomorpha. The point 
is not of great importance, but I prefer 
Wood’s arrangement to Scott’s. The facts 
that the late fchalicotheres had oddly pro¬ 


portioned limbs and claws for hoofs are 
striking enough, but these obvious distinc¬ 
tions are not profound and do not conceal the 
fact that fchalicotheres are related not 
merely to the perissodactyls as a whole but 
to one basic branch of perissodactyls, the 
Hippomorpha, from other members of which 
the early fchalicotheres are difficult to dis¬ 
tinguish. This important conclusion is wholly 
obscured by making a suborder for fchalico¬ 
theres alone, and such an arrangement is, 
indeed, suggestive of the former placing of 
the horses in a separate suborder or order 
from all other perissodactyls because their 
late representatives have such specialized 
limbs and feet. 

HIPPOMORPHA 

The members of this suborder, the great 
majority of which are extinct, fall in the most 
natural and indeed obvious way into three 
groups conveniently designated as super¬ 
families: Equoidea, fBrontotherioidea, and 
f Chalicotherioidea. The common ancestry of 
the whole suborder (and only a little more 
distantly, of the whole order) is nearly repre¬ 
sented by \Hyracotherium , which, however, 
is usually, and may best be, placed in the 
Equoidea. The f Brontotherioidea and f Chali¬ 
cotherioidea, of nearly equal antiquity and at 
first very like the Equoidea, diverged rela¬ 
tively rapidly, and the terminal members of 
the three superfamilies were remarkably dis¬ 
similar in aspect. 

EQUOIDEA 

The main outlines of equoid evolution are 
better known than those of any other group, 
but just because of the great mass of data and 
wide field of achieved knowledge there is 
considerable diversity in classification. The 
present arrangement follows Matthew in es¬ 
sentials, with some slight modification. The 
f Palaeotheriidae include several quite distinct 
lines, but all are off-shoots of some very 
primitive equoid, near f Hyracotherium, and 
all are rather similar in direction of evolution, 
so that their grouping in one family is con¬ 
venient. The polyphyly could perhaps be 
shown by subfamily or tribal divisions, but 
there is now little reason for this because 
with one or two exceptions each genus repre¬ 
sents a different line of descent, all more or 
less contemporaneous. 
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Matthew has shown and insisted that 
\Hyracotherium (including f Eohippus) is so 
primitive that it is not much more definitely 
equid than tapirid, rhinocerotid, etc., but it 
is customary to place it at the root of the 
equid group, as I do here and as Matthew 
himself did in formal classification. The 
equid subfamilies in common use and here 
retained are partly horizontal and partly 
vertical groups. The main line of equid evolu¬ 
tion passed successively through the three 
subfamilies. The first has only one known 
generic line, in or near the ancestry of all 
later forms and distinguished by its primitive 
character and by the absence of branching. 
The jAnchitheriinae include not only a line 
leading to the Equinae ( ^Mesohippus-^Mio- 
kippus-^Parahippus) but also divergent 
branches, persistently primitive in some cru¬ 
cial characters (late f Parahippus, \Archaeo - 
hippus, \Anchitherium , \Hypohippus , all of 
which were contemporaneous for most of 
their histories). The Equinae, in turn, include 
the common ancestry (in f Merychippus) of 
all the divergent lines in the noteworthy 
Pliocene radiation of Equidae and also these 
lines themselves, at least five in number and 
with one of these (\Pliohippus) branching 
again into the surviving horses and the ex¬ 
tinct South American genera. 

Horse phylogeny is thus far from being the 
simple monophyletic, so-called orthogenetic 
sequence that it appears to be in most texts 
and popularizations. 

This arrangement is the work of almost in¬ 
numerable hands, but in something like its 
modern form it can be dated as beginning 
with Marsh and carried forward by Osborn 
and, especially, Matthew. The last details as 
the system now stands are mostly the work 
of Matthew’s student, Stirton. In the recog¬ 
nition and delimitation of American genera I 
have rather closely followed Stirton’s excel¬ 
lent summary (1940). The most important 
changes from most earlier classifications 
(partly due to Matthew) are the nominal, but 
necessary placing of the more characteristic 
forms earlier called f Protohippus in f Calip- 
Pus , the removal of this group from the direct 
line to EguuSy and the recognition of three 
distinct genera among the ^HipparionAfaz 
forms of North America. I follow Stirton in 
not recognizing the recently proposed gen¬ 


era f Duchesnehippus and t Pediohippus and 
differ from him in considering f Megahippus 
inadequately distinguishable from f Hypohip- 
pus . For conflicting views as to the status of 
f PlesippuSy see Schultz, 1936, and Stirton, 
1942. I have followed Stirton. 

Neozoologists and a few palaeozoologists 
tend lately to split Equus (even without 
t Plesippus) into a number of different gen¬ 
era. There is no question as to the natural 
validity of such groups as A sinus or Hip - 
potigrisy but I think these groups best treated 
as subgenera. They are surely all closely re¬ 
lated and are basically very nearly alike in 
structure despite the superficially striking 
differences in extremes of color pattern. Even 
between the most completely striped zebras 
and the most completely self-colored horses, 
moreover, there are intergradations and inter¬ 
mediate species. On the other hand some 
supposed genera of Pleistocene equids, like 
\NeohippuSy do not seem to me to rest on any 
objective basis or to be valid on any level in 
the hierarchy. (See also Stirton, 1942.) 

The literature on Equoidea is very large, 
not only because this is one of the most abun¬ 
dant and widespread groups of fossil mam¬ 
mals and of exceptional importance in 
stratigraphy but also because it is the stand¬ 
ard example and proof of organic evolution. 
Among publications of the last 30 years, of 
particular value for one reason or another are 
Sefve, 1912 (South America); Osborn, 1918b 
(Oligocene-Pliocene, North America); Mat¬ 
thew, 1926 (general); Loomis, 1926 (general); 
Matthew and Stirton, 1930b (Pliocene, 
North America); Haughton, 1931 (Africa); 
Stirton, 1940 (North America). All of these 
have references to older publications. 

fBRONTOTHERIOIDEA 

A specimen of this group first drew atten¬ 
tion to the great White River series and its 
rich faunas and marked, as nearly as any one 
discovery, the beginning of exploration for 
Tertiary mammals in western North Amer¬ 
ica. A remarkably full sequence of fbronto- 
therioids, or ftitanotheres as they are still 
usually called in the vernacular, 1 has since 
been found, from early Eocene to early 
Oligocene in North America and to middle 

1 Although the generic name f T itanotherium is 
technically invalid. 
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Oligocene in Asia. It is probable that the 
group originated as such at about the time of 
the earliest known fossils, and this is a rela¬ 
tively short span for the whole history of a 
mammalian family or superfamily. Although 
the later members were spectacular animals, 
the amount of fundamental progress, variety, 
and important novelty in the family is slight. 
At any given time most ftitanotheres were 
very much alike save for minor differences in 
size and proportions of various parts, and the 
evolutionary change from earliest to latest 
forms is only moderate, involving little more 
than a limited amount of premolar molariza- 
tion, with other slight dental changes, devel¬ 
opment of horns, all much alike except for 
f Embolotherium, and changes directly cor¬ 
related with simple increase in bulk. 

Although the group can thus fairly be 
called stereotyped, the variation within the 
limits of its evolutionary path is great and 
makes classification difficult. It is fairly cer¬ 
tain that a number of genera, and quite pos¬ 
sible that some subfamilies, have been based 
on variations that were really sexual, onto¬ 
genetic, or individual. The difficulty of han¬ 
dling such bulky specimens and the expense 
of building up the requisite series of more or 
less uniform origin have prevented the ac¬ 
quisition and study of any samples really 
adequate to demonstrate group characters 
and to provide a proper basis for objective 
taxonomy; the same difficulty is experienced 
in some degree in all groups of large, varied 
mammals, notably the Proboscidea. Of 
course no two individuals are alike, and sub¬ 
jective criteria have seemed to warrant plac¬ 
ing virtually every good specimen in a new 
species. To add to the confusion, after a 
rather elaborate phylogenetic scheme for the 
American Oligocene forms had been founded 
in their supposed temporal sequence, it was 
found that this sequence was in large part, if 
not wholly, fictitious, because of faulty older 
field records, the chance effects of inadequate 
sampling, and zoning based on theoretical 
rather than observational criteria. According 
to Scott, 1941, no sequence is at present 
really known for these forms, and all variants 
appear to occur at all levels. 

Most of the literature and observations on 
most of the known American specimens were 
brought together by Osborn, 1929, in a 


great memoir. Osborn’s classification is here 
adopted except for slight formal changes and 
for additions and emendations necessitated 
by later work, even though several points in 
this arrangement are provisional for the rea¬ 
sons already mentioned. The most important 
changes are the combination of Osborn’s 12 
American subfamilies to seven and the inser¬ 
tion of many Mongolian genera. These sub¬ 
family combinations were, in fact, indicated 
by Osborn although not formally adopted by 
him. The Mongolian forms were found only 
as he was finishing his work and were never 
thoroughly studied by him. They have now 
been studied by Granger and Gregory, whose 
classification (complete but unpublished when 
these lines were written) has been adopted 
here (from the manuscript), except that their 
two proposed new subfamilies are included 
in others. 

t Lambdotherium is so primitive and so 
nearly a generalized ancestral type for all 
ftitanotheres that it is given subfamily 
status. It is very like the earliest equoids, and 
especially the fpaleotheres. It is quite pos¬ 
sible that the fpaleothere-equid dichotomy 
was basic, in the earliest Eocene, and that 
with subsequent separation of New and Old 
Worlds, the fpaleothere ancestry developed 
into ftitanotheres in the former and into the 
typical fpaleotheres in the latter. The fPalae- 
osyopinae carried the group on into the 
middle Eocene, and from somewhere near 
the base of this subfamily arose what appear 
to be three main lines running into the late 
Eocene and, in part, Oligocene: fDolicho- 
rhininae, fTelmatheriinae, and fBronto- 
pinae. The two latter groups also reached 
Asia and underwent a large radiation there, 
finally giving rise to the most specialized of 
all ftitanotheres, the fEmbolotheriinae, while 
two likewise relatively specialized terminal 
branches arose from the same general com¬ 
plex in America, fMenodontinae and fBron- 
totheriinae, if, indeed, these are two groups, 
as Osborn maintained and as seems likely, 
rather than one, as Scott tentatively sug¬ 
gests. 

In addition to Osborn, 1929, which will al¬ 
ways be the main source for this superfamily, 
Scott, 1941, and Granger and Gregory (Bull. 
Amer. Mus. Nat. Hist., still unpublished as 
this is written) should be consulted. 
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tCHALICOTHERIOIDEA 

When these animals were first found, early 
in the nineteenth century, the teeth were 
ascribed to normal perissodactyls (flophio- 
donts) and the claws were believed to belong 
to an edentate. Only when remains were 
tardily found in unequivocal association 
could anyone believe that Cuvier's so-called 
law of correlation could be so utterly wrong 
in a particular case and that such an anom¬ 
alous creature as a clawed ungulate could 
exist. Then it was believed that the fchali- 
cotheres should be placed in a separate order, 
at least, partly on the argument that claws 
preceded hoofs and that the fchalicotheres 
must, therefore, have arisen from a clawed, 
not hoofed, ancestry. Now, however, it is 
quite clear that apparent reversion really did 
occur and that the f chalicothere ancestry had 
hoofs and was, in all probability, equoid and 
almost certainly hippomorph. (A trend from 
hoofs to claws is in fact quite normal in 
mammalian evolution, as we see it now, and 
has occurred independently at least three 
times, in the fnotoungulates, perissodactyls, 
and artiodactyls.) 

Although the fchalicotheres were long- 
lived (late Eocene to Pleistocene), not many 
valid genera are known and these fall readily 
into a primitive and an advanced subfamily, 
the latter with two tribal phyla. This arrange¬ 
ment is due to Colbert, 1935a, who is fol¬ 
lowed here without change and whose work 
should be consulted for details and for refer¬ 
ences to the older literature. 

CERATOMORPHA 

Tapirs and rhinoceroses were early asso¬ 
ciated with each other and separated from 
the horses, and they formed part of the un¬ 
natural group of “pachyderms.” When their 
affinities with the horses became clear, they 
were still commonly distinguished and asso¬ 
ciated because of their both having more than 
one hoof on each foot. As it became clear that 
this basis for grouping was invalid, or at least 
superficial, most students simply listed three 
living families of perissodactyls without 
other grouping. Now the old association has 
been revived, mainly by Wood, but for a new 
and better reason: when perissodactyls first 


appear, they seem to represent two similar 
but distinguishable main stocks, one of 
which gave rise to both tapirs and rhinoc¬ 
eroses. 

Unlike the hippomorphs, which proved to 
include two great fossil groups besides the 
one surviving, all the ceratomorphs can well 
be placed in the two living superfamilies, al¬ 
though again, most of the members of both 
groups are extinct and the superfamilies are 
much more varied than could be imagined 
from the living relicts. 

TAPIROIDEA 

Aside from the unimportant question 
whether the living tapirs should be placed in 
one genus, as in this classification, or in two, 
as is frequent, or three, as the splitters now 
insist, they are so few and so much alike that 
they present no particular problem, nor do 
their more or less direct ancestors from the 
Oligocene in New and Old Worlds. The dis¬ 
covery of a considerable array of early Ter¬ 
tiary genera has, however, complicated 
matters. Some of these, e.g., \Colodon , have 
been considered rhinoceroses, or at least 
rhinocerotoids and some, e.g., the flophio- 
donts, are often placed more noncommittally 
as neither tapiroid nor rhinocerotoids. It is, 
however, probable that they arose from the 
tapir ancestry. It is not unlikely that rhinoc¬ 
eroses also arose from forms technically 
tapiroid, because the tapirs are more con¬ 
servative on the whole, but even in such a 
case the little-advanced early side lines are 
more naturally associated with the tapiroids. 

The fisectolophids are very primitive and 
not far removed structurally from the ances¬ 
try of all ceratomorphs. From them, or forms 
like them, the tapirids arose, as well as two 
early aberrant lines, the f lophiodonts mainly 
or exclusively in Europe and the fhelaletids 
mainly or exclusively in North America and 
Asia. Schlaikjer believes that the tapirids 
arose from \Heptodon rather than from a 
more generalized fisectolophid, but f Hepto- 
don is probably nearer f Helaletes (Wood). 
The fhelaletids are in turn divisible into two 
structural groups long since defined as 
subfamilies and here retained as such. 

There is no adequate recent review of the 
tapiroids as a whole, and information must 
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be sought in many short papers, essentially 
those indicated by the authors and dates of 
generic names. On the Tapiridae alone, see 
also Schlaikjer, 1937. The present classifica¬ 
tion owes much to mainly unpublished ob¬ 
servations by Wood. 

RHINOCEROTOIDEA 

The human factor in classification is no¬ 
where more evident than in dealing with this 
superfamily. It is, as mammalian superfam¬ 
ilies go, well known, but what is “known” 
about it is so inconsistent in places that much 
of it must be wrong. Some authorities still 
recognize “genera” (e.g., f Orthocynodon, an 
famynodont) that are, beyond much doubt, 
based on slight individual variation, while 
others lump together in one genus a whole 
tribal lineage that must almost certainly in¬ 
clude a whole cluster of genera, even if ge¬ 
neric lines be drawn as broadly as could be 
desired (e.g., the supposed European f Dicero- 
rhinus line). Some of the most competent 
students (e.g., Matthew) follow very broad 
lines, emphasize skull and foot characters, 
and tend to neglect dental mutations; others 
(e.g., Wood) split the groups into mainly 
short, narrow sequences emphasizing minor 
dental characters and tending to neglect 
skeletal structure. Much of the published 
work (aside from that of Matthew, Wood, 
and some others) is simply incompetent and 
has not been revised by a properly instructed 
and judicious student. 

Under these circumstances a balanced, 
sound classification, to the extent that this is 
possible for any group, would require years 
of research and much more knowledge of the 
specimens than I have. Fortunately a con¬ 
siderable part of the superfamily has been 
revised by Wood, and he has also acquired a 
better grasp than any other one student of 
the groups on which he has not yet published. 
This arrangement leans heavily on his work, 
both printed and unprinted, although I con¬ 
tinue to draw the categories somewhat more 
broadly than he would prefer, and he is not 
responsible for my probable failure to grasp 
all pertinent details. 

The small, early families fHyrachyidae 
and fHyracodontidae have been revised by 
Wood, 1934, 1927. The first is a primitive 


family near the structural ancestry of the 
whole superfamily, and the second is a 
cursorial side branch. The almost equally 
short-lived, more strongly aberrant famyno- 
dont branch presents no serious difficulties at 
present, but Wood informs me that work on 
Asiatic famynodonts, not yet near enough to 
printing for inclusion here, will complicate 
matters by revealing greater branching 
within the family. The fAceratheriinae are 
often combined with the fCaenopinae (Mat¬ 
thew) but seem, as Wood concludes, to be 
separable as a fairly well-defined Old World 
phylum. 

The fCaenopinae are a varied group prob¬ 
ably including not only the general source of 
more advanced later lines among its more 
primitive genera but also at least two (and 
possibly more) divergent descendent groups, 
those culminating in f Diceratherium and in 
\Aphelops and f Peraceras. These two are 
frequently placed in separate subfamilies 
(Wood, etc.) but they intergrade with earlier 
fcaenopines, and I see no practical value in 
separating out one or two such rather closely 
related genera. If the whole phylogeny can 
eventually be reconstructed a tribal arrange¬ 
ment should be useful. 

Almost everyone gives the f Baluchitherium 
group subfamily status. The apparent array 
of four genera suggests more knowledge and 
more diversity than are really indicated. It is 
probable that f Forstercooperia is not cor¬ 
rectly placed here, and the other three sup¬ 
posed genera, although each has been made 
the basis of a subfamily, may well be synony¬ 
mous, or may be best treated as subgenera of 
one genus. Since f Paraceratherium is the only 
surely valid generic name here, I use the sub¬ 
family name fParaceratheriinae despite its 
relative unfamiliarity. 

The stocky fTeleoceratinae, another aber¬ 
rant line, are also based essentially on a single 
genus, with a possibly composite European 
ally. 

Matthew and most others believe the 
tandem-horned rhinoceroses to belong to¬ 
gether and I so place them, but Ringstrom 
and a few other splitters would separate a 
dicerorhine and a dicerine group. It should be 
mentioned that Matthew’s final classification 
had only three subfamilies: fBaluchitherii- 
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nae, fDiceratheriinae, and “Rhinocerinae,” 
but the latter seems unduly miscellaneous, 
and he does recognize, on a different level, the 
natural groups here called subfamilies. 1 

Ringstrom's splitting tendencies (which do 
not spoil the great value and accuracy of his 
work) are again seen in his insisting on a 
separate family for the felasmotheres, a cri¬ 
terion which, as Wood has said, would make 
fj Baluchitherium a representative of a sepa¬ 
rate order. Subfamily recognition is, how¬ 
ever, warranted by the peculiar horn and 
tooth developments. 

In the large literature of this group, the 
following small selection of papers gives an 
introductory survey, and they will lead, 
through their citations, to much of the treat¬ 
ment of special points: Abel, 1910; Breuning, 
1923; Forster Cooper, 1934; Granger and 
Gregory, 1936; Matthew, 1931,1932; Osborn, 
1898a, 1900; Ringstrom, 1924, 1927; Roman, 
1911; Scott, 1941; Wood, 1927, 1934, 1941. 

PARAXONIA 

As with the Perissodactyla, the Artiodac- 
tyla form a single, well-defined order, but the 
group also merits superordinal rank. For the 
superorder, Marsh’s name Paraxonia is re¬ 
vived. 

ARTIODACTYLA 

The history of the recognition of a natural 
group corresponding to our Artiodactyla 
parallels that of the Perissodactyla. Linnaeus 
and everyone subsequent to him recognized 
the ruminant group (Cameliformes+Bovi- 
formes = Pecora Linnaeus, Ruminantia of 
most later authors), but Linnaeus placed the 
suids in the Bestiae, Unguiculata, and the 
hippopotamids in the Belluae, Ungulata, each 
with very unnatural associations. Blumen- 
bach, 1779, put Sus with the forms now called 
artiodactyls, but put Hippopotamus with the 
tapirs, elephants, and rhinoceroses. Storr, 
1780, however, associated Sus with what was 
essentially the latter group, and this un¬ 
natural assemblage, with Sus and Hippo¬ 
potamus , long continued to be used, generally 
under the name “pachyderms.” It was De 
Blainville who first properly sorted these 
forms out, and his arrangement, given a use- 

1 Except the fAlloceropinae, not properly known to 
him. 


ful nomenclature by Owen, survives today. 

Once the natural order had been recognized 
as a unit, the organization of the recent forms 
did not present many serious problems on 
taxonomic levels from family to order. The 
arrangement of genera and species within 
families is, indeed, exceptionally difficult, 
particularly among the Bovidae, but it was 
early apparent that nine well-defined families 2 
exist: Suidae, Tayassuidae, Hippopotamidae, 
Camelidae, Tragulidae, Cervidae, Giraffidae, 
Antilocapridae, and Bovidae. As for larger 
groupings, many students have distributed 
the families in two suborders (or analogous 
subdivision), the non-ruminant families (first 
three) in one, and the ruminants (last six 
families) in the other, an arrangement dating 
(in different terms) from De Blainville and, 
indeed, already clearly foreshadowed before 
the two groups were recognized as belonging 
to a single order. Differences of opinion arose 
mainly over the questions whether the 
Camelidae should not be removed from the 
Ruminantia as a separate suborder, an in¬ 
creasingly accepted change now favored by a 
consensus, and whether the Tragulidae 
should not be similarly treated, a change still 
much disputed without any clear consensus. 
In Flower’s excellent arrangement (e.g., 
1883) there are, for instance, four major 
groups, Suina ( = “Non-ruminantia”), Tylo- 
poda, Tragulina, and Pecora, while other 
authors frequently unite the last two and 
occasionally the last three. 

Fossil discoveries have tremendously com¬ 
plicated the clear and simple arrangement 
based only on recent artiodactyls and have 
made this taxonomically one of the most diffi¬ 
cult orders in the whole animal kingdom, 
rivaled only by the rodents in this respect 
among mammals. Most fossil artiodactyls 
may, it is true, be fitted into the suborders 
originally based on recent forms, but even 
these cause difficulty not only in greatly in¬ 
creasing the necessary number of families and 
other lesser subdivisions but also in making it 
difficult to draw lines between groups that are 
completely distinct among recent animals, 

* In the sense here adopted. It need hardly be said 
that some authors split these families into a much 
larger number. On the other hand, some students recog¬ 
nize only six families, uniting Suidae and Tayassuidae, 
Tragulidae and Cervidae, Antilocapridae and Bovidae. 
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for instance, Tragulidae and Cervidae or 
Cervidae and Giraffidae. Other extinct artio- 
dactyls, like the fentelodonts and foreodonts, 
do not fall readily into any recent subdivi¬ 
sion, major or minor. These difficulties have 
given rise to irreconcilable differences of 
opinion, with the result that no one system 
of major artiodactyl subdivisions is now 
clearly supported by a consensus if fossils are 
taken into account. 

The following table compares three excep¬ 
tionally capable classifications, each of which 
has to large extent been an adaptation of that 
preceding it, and all of which are essentially 
efforts to fit extinct and recent groups to¬ 
gether into an expansion of the classic ar¬ 
rangement of Flower and Lydekker. The 
present classification, similar in nature and 
also evolving from these three, is added for 
comparison. 


Schlosser (e.g., 1923) divided the artiodactyls 
into Bunodontia (essentially Osborn’s Suina, 
except that fleptochoerids and fentelodonts 
are included—classed as “primitive artiodac- 
tyls” by Osborn, as fpalaeodonts by Mat¬ 
thew, Scott, and me), fBunoselenodontia 
(fanthracotheres, fanoplotheres, and fdicho- 
bunids) and fSelenodontia (Ruminantia in 
the broadest sense, including camels, plus 
fcainotheres and foreodonts). Based on a 
single sequence of characters that occurred 
independently in different groups, this ar¬ 
rangement is unnatural and misleading. An¬ 
other arrangement based on single tooth char¬ 
acters was produced by Stehlin, 1910, with 
these three groups: fHypoconifera (fdicho- 
bunids and fentelodonts), f“Cainotheridae” 
(fcainotheres only), and Euartiodactyla (all 
others). The first two of these are small, 
natural groups but of less than subordinal 


Osborn, 1910 

f u Primitive artiodac- 
tyls” (includes fano¬ 
plotheres and fan- 
thracotheres) 

Suina 


fOreodonta 


Tylopoda 


Tragulina (includes 
fhypertragulids) 
Pecora 


Matthew, 1929a 

fPalaeodonta (excludes 
fanoplotheres and 
fanthracotheres) 

Hyodonta 


f Ancodonta (includes 
fanoplotheres, fan¬ 
thracotheres, foreo¬ 
donts) 


Tylopoda 


Pecora 


Scott, 1940 

Non-ruminantia 

fPalaeodonta 


Suina 


fAncodonta (excludes 
foreodonts) 


Ruminantia 

Tylopoda (includes 
foreodonts, fhy- 
pertragulids) 

Tragulina (excludes 
« fhypertragulids) 
Pecora 


This Classification 

Suiformes 

fPalaeodonta 


Suina (excludes hip¬ 
popotami) 

Ancodonta (excludes 
foreodonts, includes 
hippopotami) 
fOreodonta 


Tylopoda 


Ruminantia 

Tragulina (includes 
fhypertragulids) 
Pecora 


There are also students who think any 
subordinal groupings premature or impossible, 
and there are others who have proposed more 
radical emendations usually based on one or a 
few characters theoretically given basic rank. 
Of the latter, three deserve special mention 
because they are by able students, have con¬ 
siderably influenced thought on this group, 
and are still sometimes accepted in essentials. 


scope as suborders are usually used. The last 
is a great heterogeneous mass. It is, for in¬ 
stance, quite incredible that the Suidae 
should be more closely related to the Bovidae 
than to the fEntelodontidae. Finally, Pear¬ 
son, 1927, based a primary dichotomy of 
artiodactyl classification on the condition of 
the mastoid region, with an “amastoid group” 
including hippopotami, fanthracotheres, fen- 
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telodonts, fchoeropotamids, and t ce b° c ho- 
erids, and a 4 'mastoid** group including most 
other artiodactyls. The "mastoid” condition 
is primitive for artiodactyls, and it happened 
to be lost (probably independently) only in a 
few of the old, rather aberrant offshoots. On 
the other hand, forms that are almost cer¬ 
tainly the direct ancestors of these or quite 
close collaterals did not lose this character, 
and the line between “mastoid” and “amas- 
toid” is often unnatural from a phylogenetic 
point of view. 

In all three of these classifications, and 
others like them, the characters used are as¬ 
suredly of great importance in classification, 
and the more orthodox arrangements also use 
them in determining affinities and in defining 
groups, but stable and practical classification 
must be based on a balance of considerations. 
Major subdivisions based on the presence or 
absence of single characters are almost never 
natural. Nature simply does not work so ac¬ 
commodatingly. 

The three-fold basic (subordinal) division 
adopted here, into Suiformes, Tylopoda, and 
Ruminantia, is virtually the same as that 
common in the nineteenth century. In spite 
of all the progress of knowledge, this old 
arrangement still seems as natural as any 
other and, although it was based primarily on 
recent artiodactyls, the very extensive fossil 
discoveries seem to me to strengthen the ar¬ 
rangement, rather than oppose it in any im¬ 
portant way—an example of the truth, not 
always evident to scholastic minds, that old 
scientific theories are not necessarily wrong 
simply because they are old. 

The arrangement is in part a compromise 
between horizontal and vertical classification. 
The three suborders do probably represent a 
primary division of artiodactyls into three 
great stocks, early in the Eocene, but quite 
generalized early forms, near the ancestry of 
all, and some short, early lines quite different 
from all the later forms are grouped together 
with one of these greater stocks in the Sui¬ 
formes. Perhaps the most questionable major 
point is the placing of the foreodonts, which 
will be discussed on a later page. 

The classification in general is based on 
that of Matthew, 1929a, more than on any 
other one source, but a number of modifica¬ 
tions have seemed advisable. There has been 


a large volume of new discoveries and of im¬ 
portant research since Matthew’s death, and 
this has been taken into account as far as 
possible. It tends on the whole to support his 
views, but of course some changes are made 
necessary, and there are also various details 
omitted in Matthew’s more summary work 
although known to him. 

It is evident that the first three of Mat¬ 
thew’s suborders are more nearly related to 
one another than to either of the last two or 
than the last two are to each other. In the 
Eocene it is extremely difficult to distinguish 
between fdichobunids, fentelodonts, suoids, 
fanthracotheres, and ta n °plotheres, and all 
these groups, representing three suborders of 
Matthew’s arrangement, are then clearly 
closely related and near their common origin. 
On the other hand, the t or ^odonts, the 
camels, and the pecorans were then already 
fairly distinct from one another and from the 
varied groups just mentioned. Leaving aside 
the foreodonts momentarily, there is thus a 
clear basic division of the artiodactyls into 
three, not five, groups. The division of the 
first of these into three is also real but less 
fundamental. That this is so was also known 
to Matthew and can be seen clearly in his 
phylogenetic chart published by Colbert in 
1934 (see Matthew, 1934). I now represent 
this important fact by making only three 
suborders and placing Matthew’s five sub¬ 
orders as infraorders within these. I add two 
other infraorders, fOreodonta and Tragulina, 
to the five representing Matthew’s suborders, 
for impelling reasons summarized on later 
pages. 

For ease in handling this protean group I 
have introduced superfamilies, which Mat¬ 
thew did not use. This also permits the cor¬ 
rection of another slight discrepancy in 
Matthew’s arrangement: the fact that cer¬ 
tain of his families, e.g., Hippopotamidae and 
“Dicotylidae” (Tayassuidae), are, according 
to his own views of phylogeny, of less rank 
than others. A final unimportant divergence 
from Matthew’s classification is that I have 
felt constrained to recognize some families 
that he suppressed, either because he united 
them with other families on dubious or in¬ 
sufficient grounds (e.g., fChoeropotamidae) 
or because he apparently omitted them from 
consideration (e.g., fLeptochoeridae). 
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SUIFORMES 

This suborder has long been recognized by 
various authors and under different names. 
It is essentially the “Non-ruminantia” of 
many workers, but that name is here rejected 
because it is clumsy, because it is purely 
negative, and because as a result of this latter 
fact it has generally not been defined but 
merely used as a repository for odds and ends 
because they were not something else. I 
would have preferred the Greek derivative 
corresponding with Suiformes, since the 
“choerus” derivatives are more suggestive 
than “ sus ” of the diverse genera included, 
but Suiformes is already in the literature 
with this sense, so is retained. 

Except, perhaps, for the foreodonts, there 
is little doubt that all these animals are of 
common origin, and a fairly close relationship 
is suggested by the intergradations of the 
early, and indeed some of the later, forms. 
The earliest fPalaeodonta are near the struc¬ 
tural ancestry of all artiodactyls. The later 
fPalaeodonta, the Suina, and the Ancodonta 
represent three major lines of specialization 
from this source. They are distinct enough by 
Miocene times, at latest, but their early 
members tend to merge and are hard to 
classify with certainty on that account. The 
foreodonts do not show this merging, doubt¬ 
less because the early forms have not been 
discovered, but are probably a fourth off¬ 
shoot from the same ancestry. 

fPALAEODONTA 

The outline classification of this group fol¬ 
lows Colbert, 1938a. The details have not 
been reviewed by any one author but are 
filled in by synthesis of the results of many 
workers, including Stehlin, Sinclair, Peterson, 
Matthew, Troxell, Pearson, Colbert, and 
others. 

The fchoeropotamids and fcebochoerids 
are usually placed nearer, if not in, the Sui- 
dae, and Pearson supports this, but I follow 
Colbert’s later opinion. The question does, 
however, remain open. The affinities of the 
fLeptochoeridae are likewise dubious, with¬ 
out offering so clear-cut a choice. The fPalae¬ 
odonta, and within this the fDichobunoidea, 
are doubtless really natural but in part on a 
horizontal basis. They are the most primitive 


of artiodactyls, some incipiently very di¬ 
vergent groups are included, and most or all 
later artiodactyls can be traced structurally 
if not phyletically into this complex. 

Most of the genera are now well defined, 
but this is not true of the fentelodonts. 
Despite many excellent studies, no proper 
basis of classification in this group has been 
worked out. The characters commonly used, 
such as the relative development of jaw and 
jugal bones and processes, are not only ex¬ 
tremely variable but also probably in large 
part sexual or otherwise non-significant for 
the definition of genera. Matthew has sug¬ 
gested that all known forms would well be 
placed in one genus. It is, however, noticeable 
that certain broader morphological features 
do appear to be associated with major differ¬ 
ences in geographic and geologic distribution, 
and on this basis I tentatively recognize 
three genera. Some of the many others pro¬ 
posed maybe valid, at least as subgenera, but 
I do not think that this has been truly dem¬ 
onstrated for any of them. 

SUINA 

Matthew’s Hyodonta expressed a hippo- 
potamid-suid association, such as occurs in 
most previous classifications. Here the hip- 
popotamids are removed, but the nuclear 
suoid group remains. I do not feel that Mat¬ 
thew’s unfamiliar term possesses sufficient 
advantages over the classic term Suina, with 
which it is nearly synonymous, to warrant re¬ 
placing the latter. 

The fossil suids known up to that time were 
well revised by Stehlin, 1899-1900. Pearson 
has ably worked over early European and 
some other forms, 1927, 1928; Pilgrim, 1926, 
revised the very abundant Indian fossils, de¬ 
scribing many new types; and Colbert, 1935c, 
revised all these. For the general arrangement 
and the Indian fossils I have followed Colbert 
as the most recent worker, synthesizing all 
the previous work with extensive new per¬ 
sonal observations. His various groups of 
genera are here formalized as subfamilies, 
except that the distinctive and highly uncer¬ 
tain f Lophochoerus is left as incertae sedis, 
along with two other genera (not treated by 
Colbert) equally peculiar and of equally un¬ 
settled affinities. 

Students of recent pigs often tend to sepa- 
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rate the wart hogs in their own subfamily, or 
even family, and it has been suggested that 
they may have been distinct since the Eo¬ 
cene. Even among recent forms, however, it 
can be seen that Phacochoerus is an obvious 
and not a great modification of Sus , and the 
fossils (see Colbert) suggest that this modifi¬ 
cation arose in and since the Pliocene, cer¬ 
tainly not Eocene. Reviewing all the suids 
restores a sense of proportion by which 
Phacochoerus (and many closely allied sup¬ 
posed genera) can hardly be placed except as 
a genus of Suinae. If Phacochoerus were given 
subfamily, a fortiori family, rank, really 
divergent genera like f Listriodon could 
hardly be referred to the same suborder. 

Many students have considered the pec¬ 
caries to be exclusively New World suoids, 
but Pearson has shown that f Doliochoerus 
surely and “"fCkoerotherium” ( \Taucanamo ) 
probably are closer to the peccaries than to 
the pigs despite their Old World occurrence. 
Colbert adds the poorly known but also 
probably tayassuid f Pecarichoerus. Inade¬ 
quately known for sure decision, it yet is 
probable, as Colbert thought, that these are 
fragments of an Old World line arising from 
an Eocene suid-tayassuid fission, so I tenta¬ 
tively segregate them in a subfamily. 

The evolution of the tayassuids in North 
America is fairly well known and presents 
few taxonomic problems as far as genera are 
concerned, f Perckoerus has frequently been 
considered a true suid, implying a later and 
strictly American origin of the Tayassuidae, 
but Pearson’s excellent study quite contro¬ 
verts this. The only other unusual feature in 
this arrangement is the revival of files- 
perhys, which is probably the valid name of 
the genus now always called 44 f Desmathyus” 
but which has been overlooked by students 
of the group (even by Peterson who was 
working on the collection in which Douglass’ 
hypodigm of f Hesperhys is preserved), f Des- 
mathyus is probably a good subgenus. 

ANCODONTA 

The nucleus of this group is formed by the 
tanthracotheres, with which the fanoplo- 
theres are surely related (although, as usual, 
this has been disputed). The evidence 
summed up and supplemented by Colbert 
shows that the hippopotami are probably 


also closely related to tanthracotheres and 
might, indeed, be called specialized surviving 
fanthracotheres. As to the fcainotheres, 
opinions vary from Matthew, who shows 
them as tanthracotheres on his phylogenetic 
chart (but as a separate, related family in his 
classification), to Stehlin, who separates them 
subordinally from all other artiodactyls. Both 
these views are too extreme, and the present 
arrangement seems a valid compromise, ad¬ 
mitting that the ancodont affinities of the 
fcainotheres are not proved but, on present 
evidence, as probable as any others. 

The early fanthracotheres are so closely 
similar to fchoeropotamids like f Gobiohyus 
and f Helohyus that it really seems at first 
sight ridiculous to place them in different 
infraorders, and indeed some students (e.g., 
Schlosser) have placed these more primitive 
genera in the fAnthracotheriidae. Such situa¬ 
tions necessarily arise when the origins of 
large groups are uncovered. That the anco- 
donts are considered a large group, infraorder 
in this system, is amply justified by their 
later history. The fchoeropotamids are near 
the ancestry but are already too late to be 
the direct ancestry, and they seem better 
classified with the group from which the 
ancodonts (and other artiodactyls) arose 
than with the latter. 

The fanthracotheres proper are manifestly 
polyphyletic, and two subfamily groups are 
commonly recognized, one typified by f An- 
thracotherium and the other by \Bothriodon. 
This division is clearly valid as regards the 
type genera and their closer allies. The situa¬ 
tion appears, however, to be more compli¬ 
cated, and subdivision based only on a few 
dental resemblances to one or the other of 
these genera would not be clear cut and prob¬ 
ably not natural as applied to all fanthraco- 
there genera. Pending a more complete 
review of the family as a whole, I have, 
therefore, omitted subfamilies. 

Various earlier Tertiary genera have been 
referred, or considered as ancestral to the 
Hippopotamidae, but in all cases the gap is 
great and the relationship too improbable to 
warrant family reference. If, as I believe, 
Colbert is right in deriving the hippopotami 
from late Tertiary fanthracotheres, these 
references are wrong. The family is, there¬ 
fore, left with only three genera. Even these 
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are sometimes considered subgenera of one 
genus, but \Hexaprotoion and Choeropsis do 
seem to warrant generic separation from 
Hippopotamus . 

fCainothere anatomy has recently been 
studied in painstaking and brilliant detail by 
Hiirzeler, and I accept the six genera listed 
by him as valid although, as he remarks, 
t Procaenotherium hardly merits more than 
subgeneric distinction from f Cainotherium. 

tOREODONTA 

fOreodonts are not known before the late 
Eocene, when they were already not only dis¬ 
tinctly differentiated from all other artiodac- 
tyls but also separated into their two fami¬ 
lies, although, of course, the early genera are 
primitive and less distinctive than subse¬ 
quent representatives. This lack of actual 
annectant types has prevented certain deter¬ 
mination of subordinal affinities. The foreo- 
donts have been placed in each of the three 
suborders here recognized, and have also been 
placed as a major group not formally united 
with any other within the Artiodactyla. Ref¬ 
erence to the Ruminantia or Pecora has been 
rather generally abandoned because it de¬ 
pended on little more than possession of 
selenodont teeth, and this may, and probably 
does, represent only convergence from a “bu- 
noselenodont” type like that of some fan- 
thracotheres. The less specialized foreodonts 
show considerable resemblance to fanthra- 
cotheres throughout the dentition and skele¬ 
ton, and this is usually accepted as indicative 
of affinity. For instance, Matthew, 1929a, 
placed the foreodonts in the f Ancodonta, al¬ 
though with some hesitation. Rtitimeyer, 
however, long since advocated reference of 
the foreodonts to the Tylopoda, and Scott, a 
leading student of foreodont anatomy, sup¬ 
ported this view in 1899. It was subsequently 
abandoned by all students, including Scott, 
but he has now (1940) reasserted it. The evi¬ 
dence has not been very fully presented on 
either side, and neither opinion can be sup¬ 
ported with complete confidence. I tenta¬ 
tively continue to follow the consensus, while 
recognizing that Scott may well prove to be 
right. 

Union with the Ancodonta would, how¬ 
ever, imply a degree of certainty that is not 
justified by the facts, and regardless of their 


further affinities the foreodonts seem to 
merit infraordinal rank. There is no valid 
generic name f Oreodon, but this familiar 
term can well be continued in use by calling 
the infraorder fOreodonta. 

The clawed fagriochoerids are so peculiar 
that their dissociated parts were originally 
referred to three different orders: the teeth to 
the Artiodactyla, the fore limb to the Carni¬ 
vora, and the hind limb to the “f Ancylopoda” 
(= fChalicotherioidea, in the Perissodactyla 
as now classified). It was not until 1894 that 
associated material showed that these sup¬ 
posedly very diverse mammals were all of a 
single genus f Agriochoerus. Earlier (late 
Eocene) genera have since been discovered, 
and these fully confirm the artiodactyl nature 
of the fagriochoerids and their close relation¬ 
ship to the fmerycoidodonts, the typical 
foreodonts. f Diplobunops was at first be¬ 
lieved to be an fanoplothere (which, inci¬ 
dentally, is another example of the anco- 
dont-like structure of these forms), but its 
author, Peterson, later recognized its fagrio- 
choerid affinities. The family otherwise pre¬ 
sents no special difficulties, and it has few 
known representatives. 

The f Merycoidodontidae, exclusively 
North American but among the most abun¬ 
dant groups of fossils, have been fully re¬ 
viewed by Thorpe, 1937, and some important 
subsequent work has also been done, espe¬ 
cially by Scott, 1940, and by Schultz and 
Falkenbach, 1940, 1941 (and other work in 
progress). Although much is known of the 
phylogeny of the group and although more 
than 20 genera are recognizable, it has not 
been customary to subdivide the family be¬ 
yond occasionally setting off f Protoreodon be¬ 
cause of its primitive nature. Recently 
Schultz and Falkenbach, 1940, proposed di¬ 
vision into fMerycochoerinae, fTicholepti- 
nae, f Promerycochoerinae, f Eporeodontinae, 
and fLeptaucheniinae. They have defined 
and discussed only the first two of these, but 
the proposal apparently resembles rather 
closely a subfamily arrangement independ¬ 
ently reached in this manuscript before their 
work appeared. I continue to follow Scott in 
having a subfamily f Protoreodontinae for the 
primitive forms not assignable to any special¬ 
izing sequence. fPromerycochoerus seems to 
be close to \Merycochoerus , and I continue to 
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place them in one subfamily, at least pending 
the appearance of Schultz and Falkenbach’s 
discussion of the former genus. As elsewhere 
emphasized, I do not consider it practical to 
use subfamilies only for absolutely unified 
phyla. Since Schultz and Falkenbach do not 
list a subfamily fMerycoidodontinae, which 
must logically be used in subfamily division 
of the f Merycoidodontidae, and since f Epore- 
odon is certainly close to f Merycoidodon, I 
continue to use fMerycoidodontinae and to 
refer f Eporeodon to it. I add the f Merychyi- 
nae because this line seems to be about as 
distinctive as the others called subfamilies. 

The fMerycoidodontinae represent a sort 
of central sequence or cluster, rather diverse 
but including no highly divergent or distinc¬ 
tive lines. Most of the more specialized 
groups probably arose in or near this central 
stock, and it becomes a matter of opinion 
just where divisions should be made. There 
is, however, little doubt that the genera 
f Ustatochoerus , ^[Brachy crus, \Merychyus, and 
f Cyclopidius are terminal forms of an equal 
number of distinctive lines radiating and be¬ 
coming specialized approximately contempo¬ 
raneously. 

References 

Only a few of the more important works on 
basic subdivision of the Artiodactyla and on 
Suiformes can be cited here. On both subjects 
general works like Osborn, 1910, Scott, 
1937a, or Weber, 1928, are to be consulted, 
and some more special papers like Matthew, 
1929a, 1934, Stehlin 1906-1910, Pearson, 
1927, Colbert, 1935b, c, Scott, 1940, Pilgrim, 
1941a„ b. In addition to these, on fPalaeo- 
donta, see Sinclair, 1914; Peterson, 1909, 
1919; Colbert, 1938a. On Suina, see also 
Stehlin, 1899; Pearson, 1923, 1928; Stock, 
1937. On Ancodonta see also Stehlin, 1910a; 
Dep6ret, 1908; Forster Cooper, 1924; 
Schmidt, 1913; Hiirzeler, 1936; Colbert, 
1938b; Pilgrim, 1940. On fOreodonta, see 
especially Loomis, 1924; Thorpe, 1937; Scott, 
1940; Schultz and Falkenbach, 1940, 1941. 
The recent Suiformes are so few that there is 
little to say on their classification above the 
specific level, and they are merely an ap¬ 
pendage on the arrangement of the fossils, so 
that no special references to the literature on 
them are needed. 


TYLOPODA 

The camels are another group in which the 
survivors are uninterestingly few, two gen¬ 
era with (at most) six species, and they 
present no superspecific taxonomic problems 
beyond those involved in the treatment of the 
abundant and highly varied fossils. 

The group is very distinctive and was al¬ 
ready vaguely recognizable in the middle 
Eocene and well distinguished in the late 
Eocene. It is often included in the Ruminan- 
tia, but this is probably not a natural ar¬ 
rangement. The Ruminantia as a whole seem 
clearly to have arisen from prototypal 
Tragulina, which gives that suborder its 
unity. The Tylopoda evidently arose near, 
but not from, the Tragulina and are as old as 
the latter. Early Tragulina, notably the more 
primitive fHypertragulidae, are certainly 
very similar to Tylopoda of equal age, but 
this suggests that they are near their common 
origin and, indeed, the origin of all specialized 
Artiodactyla, rather than that either group 
was derived from the other. Scott, particu¬ 
larly impressed by this real resemblance, has 
recently (1940) suggested that the fHyper¬ 
tragulidae be classed as Tylopoda, but I 
agree with the previous consensus and present 
likewise authoritative dissenting opinion 
(e.g., Colbert, 1941a) that the fHypertragu¬ 
lidae were differentiated from the most primi¬ 
tive Tragulina after their separation from 
Tylopoda. 

The fxiphodonts are so near the base of 
artiodactyl differentiation that their placing 
is somewhat arbitrary. There is, however, 
some evidence that they are closest to the 
camelid ancestry and they are usually placed 
in the Tylopoda. Some of the other very 
primitive forms, notably 1[Amphimeryx (now 
placed in the Tragulina) have often been 
associated with them but are perhaps a little 
nearer the ancestry of other groups. The best 
discussion of the fxiphodonts is in Stehlin, 
1906-1910. 

There is no good revision of the Camelidae. 
The available studies either are so old that 
they could be correlated with present knowl¬ 
edge only by long special study or treat of 
only one or a few genera that happen to occur 
in some given fauna. The present view of the 
group is thus built up from several dozen 
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short papers and notes, and no good refer¬ 
ences can be supplied for the student who 
wishes to investigate the camels. He should 
begin with some general work, of which 
Scott, 1937a, is probably the best for this 
purpose, and then can find most of the many 
special studies through Hay’s and other 
bibliographies. 

Matthew worked long on the camels and 
revised those known up to about 20 years ago 
or somewhat later, but this work was never 
reduced to definitive form or published. Its 
broadest results appear in several of his more 
general works and are a principal basis for 
the present classification. In post-Oligocene 
times he recognized a central line, with sev¬ 
eral short spurs but progressing fairly steadily 
to the typical Pleistocene and Recent forms, 
and three more divergent lines typified re¬ 
spectively by \Pseudolabis , f Alticamelus, and 
f Stenomylus. This four-fold division is here 
expressed by four subfamilies. The rather 
clumsy Camelinae would be improved by 
tribal subdivision, but until competent and 
detailed revision of the whole group it would 
be futile to attempt this. The need for such 
revision is made especially noticeable by the 
recently discovered giant forms of the latest 
Tertiary and Pleistocene, the affinities and 
proper generic arrangement of which are 
quite unsettled. The proper positions of 
f Paratylopus and f Miolabis are also uncer¬ 
tain, since they may not be true falticam- 
elines. 

The Oligocene and Eocene camelids doubt¬ 
less include the ancestry of some or all of the 
later lines, but they are themselves a varied 
lot, and their subsequent phyletic affinities 
are very uncertain. They are all united by 
many primitive characters and may, there¬ 
fore, be retained in a primitive subfamily at 
least until their phyletic positions are better 
understood, f Protomeryx (and the recently 
discovered t Dyseotylopus, which should per¬ 
haps be considered a subgenus of \Pro- 
tomeryx) is usually also classed as a 
fpoebrotheriine, and since the division is 
horizontal, one place is about as “natural” as 
another for drawing the line, t Protomeryx is, 
however, distinctly advanced over f Poe- 
brotherium and is the first genus that can be 
said to lead clearly into the later Tertiary 


central or cameline line, and I, therefore, 
place it with the latter. 

RUMINANTIA 

In the Eocene, the perissodactyls were the 
dominant herbivores, but by the end of that 
epoch the artiodactyls had caught up with 
them and, although perissodactyls continued 
to be fairly abundant and varied until about 
the Pliocene, the artiodactyls have been 
dominant since the Oligocene. Since the later 
Tertiary the perissodactyls have waned to a 
few relicts, but artiodactyls are now about as 
abundant as ever. There has, however, been 
a marked shift of faunal dominance within 
the Artiodactyla. In the Eocene and Oligo¬ 
cene, groups here classified as Suiformes were 
dominant. Since then the Ruminantia have 
gained steadily, and they are now incom¬ 
parably the most widespread, most highly 
differentiated, and individually most numer¬ 
ous of ungulates. 

There is no doubt as to the unity of the 
ruminants here classed as Pecora. Some au¬ 
thors also place the Tylopoda in the Rumi¬ 
nantia, a point that has already been 
discussed. The Tragulina are sometimes ex¬ 
cluded from the Ruminantia, but all recent 
work on the fossil Tragulina seems to support 
the view that they lie at the base of the 
Ruminantia and gave rise to the Pecora, as 
well as to the relatively conservative lines 
classed as later Tragulina. This agrees with 
the present consensus and is supported by the 
recent fundamental studies of Colbert (e.g., 
1941a), whose arrangement of the Ruminan¬ 
tia as a whole is followed here with only 
slight and unimportant exceptions. 

TRAGULINA 

This group was originally proposed for the 
living tragulids, generally recognized as the 
most primitive surviving ruminants. Despite 
this status, they are, of course, well removed 
from the actual ruminant ancestry and some¬ 
what specialized on a low level of ruminant 
organization. They cannot be traced back 
very far (late Miocene) and seem, indeed, to 
be a relatively recent group in their present 
form, but there is a striking variety of genera 
in the late Eocene and early Oligocene of the 
Old World, united as fGelocidae, that are 
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similar to Tragulus in basic structure. The 
resemblance is mostly in primitive characters 
and so does not imply direct phyletic connec¬ 
tion, but in a broad view the fgelocids seem 
to represent the ancestry of the Pecora, on 
one hand, and of the tragulids, on the other. 
It is thus justifiable to call them Tragulina, 
placing them with their least modified de¬ 
scendants and postulating that, in this sense, 
the Pecora arose from Tragulina. The fGe- 
locidae are a rather heterogeneous group, and 
it may eventually be possible to pick out lines 
close to certain later ruminants, but at pres¬ 
ent this is not possible and they are classified 
horizontally. The lack of known annectant 
types must be imputed to the curious scarcity 
of ruminants in the available later Oligocene 
and earlier Miocene collections. 

Beside these forms, which are considered 
traguloid by most students, stand the fHy- 
pertragulidae, the position of which is more 
disputed. The later fhypertragulids, cul¬ 
minating in the weird f Synthetoceras, are so 
unlike any other mammals that they suggest 
no close affinities. But these can be traced 
back without any great break into animals so 
primitive among the Artiodactyla that they 
have confusing resemblances to the ancestry 
of such diverse groups as, for instance, foreo- 
donts, camels, and deer. I have accepted as a 
working theory the view of Matthew, 1929a, 
and others, recently strongly reaffirmed by 
Colbert, 1941a, that fhypertragulids and 
tragulids arose (in the Eocene) from the same 
immediately ancestral group. That this an¬ 
cestry is represented by the poorly known 
fAmphimerycidae is a less well-supported 
conclusion, but here, too, I follow Colbert, 
with greater misgivings. The slightly more 
definitely fhypertragulid genus f Archaco- 
meryx , in which almost the whole skeleton is 
known (Colbert, 1941a) is one of the most 
interesting of fossils because it is clearly very 
close to the ancestral structure of all the great 
and dominant group of Ruminantia. 

The other fhypertragulids do not differ 
radically, but the genera are so distinctive 
that those that are well known have been 
assigned to separate subfamilies. This seems to 
me somewhat to exaggerate their divergence, 
and I have tentatively called the more im¬ 
portant apparent lines tribes. 

The relationship between the f Protocera- 


tidae and fHypertragulidae has been denied, 
and Schlosser, for instance, placed the latter 
between the tragulids and cervids and put 
the former in the Giraffidae. The giraffid re¬ 
semblance seems to be the result of (fhyper- 
tragulid) common ancestry and convergence 
or parallelism, and the fprotoceratids almost 
certainly arose directly from, and are best 
classified near, the fhypertragulids, as all 
recent authorities seem to agree. Matthew 
and some others have made them only a sub¬ 
family of fHypertragulidae. Three subfami¬ 
lies within the fProtoceratidae have been 
proposed, but this has little practical value 
because there are only four genera (in this 
classification; five are sometimes recog¬ 
nized, and an extreme splitter might find 
basis for six), and it is not particularly re¬ 
quired or justified by the apparent phytogeny, 
which seems to represent very nearly a unit 
phylum in the known genera so that the 
subfamilies are defined almost entirely ac¬ 
cording to whether the included genus is more 
or less advanced and not by branching or 
difference of descent. 

There has been no general review and little 
recent work on the important group fGeloci- 
dae, but see, for instance, Kovalevskii, 1876; 
Schlosser, 1902; Matthew and Granger, 1925. 
On fAmphimerycidae, see Stehlin, 1910. On 
fHypertragulidae see especially Peterson, 
1919; Frick, 1937; Scott, 1940; Colbert, 
1941a. On Tragulidae, see Milne Edwards, 
1864; Pocock, 1919a; Colbert, 1935c. 

PECORA 

With Tylopoda and Tragulina excluded, 
there is singular unanimity of opinion that 
the groups here called pecoran do belong to¬ 
gether and that they fall naturally into three 
groups typified by deer, giraffes, and cattle, 
the superfamilies of this classification. The 
abundant fossils do not add any major extinct 
groups, although the positions of some of the 
more primitive fossils within the three super- 
families are disputed. 

CERVOIDEA 

The classification of the deer presents 
many difficult, and in large part unsolved, 
problems. Despite the great abundance of 
fossil forms, little light is cast by them on the 
interrelationships of the living forms. The 
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latter alone are indeed fairly easy to arrange. 
The exact terminology and ranking of the 
usual arrangements differ, but those by au¬ 
thors who know only the recent genera are 
usually more or less compatible. 

That cervoids arose from early traguloids 
is virtually certain, and it is hard to draw a 
line between the early members of the two 
groups. On the whole \Blastomeryx and 
t Palaeomeryx are, with their allies, including 
\Eumeryx , definitely cervoid despite their 
primitive characters. In these primitive char¬ 
acters, at least, these genera are much alike, 
and this warrants reference to one subfamily. 
All the later cervoids can be traced back 
structurally into this group, \Eumeryx, espe¬ 
cially, being an almost ideal ancestor for the 
diverse later forms. The living musk deer 
nearly represent this structural stage and 
deserve subfamily separation from all other 
cervids. 

In America there developed numerous and 
diverse but clearly related genera that repre¬ 
sent a very peculiar group of deer with long 
bosses but no deciduous antlers, well off the 
main line of cervid development. These 
strange animals fall into a natural unit for 
which the name tDromomerycinae is avail¬ 
able. Until recently they were very poorly 
known, and they had a checkered taxonomic 
career. Some were referred to the Antilocapri- 
dae and some scattered in other ruminant 
groups, but now Frick, 1937, has revised 
them on the basis of enormous new collections 
and has demonstrated their pertinence to one 
group and their cervid affinities in a way con¬ 
vincing to me. Still more recently, however, 
Pilgrim, 1941b, has argued that these genera 
are nearer the Giraffidae than the Cervidae. 
This disagreement is not so fundamental as 
it may seem. There is little doubt that the 
deer and giraffes had a common ancestry. It 
is usual to assign that ancestry, or forms gen¬ 
erally near it, to the Cervidae and to speak 
of the Giraffidae as an offshoot of the Cervi¬ 
dae. Pilgrim’s arrangement suggests that the 
common ancestry should perhaps be consid¬ 
ered giraffid, with cervids arising from 
giraffids. The difference is as much one of 
nomenclature as of interpretation of the facts. 
In either view, the tDromomerycinae are an 
extinct, aberrant offshoot of the common an¬ 
cestry of deer and giraffes. 


This arrangement of the fDromomerycinae 
and of other cervids included in his mono¬ 
graph is essentially that of Frick, 1937, with 
some unimportant changes in nomenclature. 1 

While this group was dominant in North 
America, the cervids of the Old World were, 
for the most part, long-pedicled, truly ant¬ 
lered types centering around f Dicrocerus. 
This stage of evolution survives in Muntiacus. 
It is not certain that the relationship is a 
phyletic one, but it is at worst a convenient 
morphological grouping to place all these 
animals in a subfamily Muntiacinae. The 
peculiar f Procervulus and f Lagomeryx are 
usually placed here, but their antlers were 
not deciduous and they probably are near the 
giraffids, so that I tentatively remove them 
to the Giraffoidea. 

Deer of truly modern type, with short- 
pedicled deciduous antlers and various other 
distinguishing characters, appear in the 
Lower Pliocene. They fall into two fairly 
well-established divisions tentatively recog¬ 
nized as subfamilies. The Cervinae are typical 
of the Old World, only Cervus occurring in 
North America as an obviously recent Asiatic 
migrant. The other group, sometimes called 
Capreolinae for historic reasons but here 
called Odocoileinae because Odocoileus is a 

1 It looks so completely unlike Frick’s arrangement 
that this statement requires amplification. Frick’s 
groupings are here accepted without essential change, 
and only the ranking and terminology of some super- 
generic divisions are modified. Frick’s taxonomic sys¬ 
tem is not, and was not intended to be, comparable 
with that of anyone else. It is convenient and valid in 
itself, but of course its original nature makes it impos¬ 
sible to fit bodily into a general classification like this. 
Frick’s subfamilies have no equivalent in the work of 
anyone else but are, on the average, of about generic 
rank. For instance, he places 15 genera of American 
Cervidae in 13 subfamilies, and he apparently bases 
one or more subfamilies on subgenera, without any 
included genus. Between his subfamilies and his 
families (which are approximately those of other 
authors) he has a rank simply called a “group,” for 
which he gives names ending in “-ini,” like the names 
used by most authors for units called tribes and placed 
below subfamilies in rank. On the scale of the present 
classification, Frick’s groups with names in “-ini” are 
sometimes of tribal and sometimes of subfamily rank. 
Frick’s genera and subgenera correspond well with 
those of other authors and are accepted here. His free 
use of subgenera seems to be particularly useful and is 
commended as a model to other taxonomists, who too 
often tend to give every valid group of species generic 
rank and skip the useful subgeneric grade in taxonomy. 
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better type than Capreolus , is basically cir¬ 
cumpolar but has peopled the Americas and 
has had a particularly striking secondary ra¬ 
diation in South America, where no other 
deer were present when it entered. Matthew 
and others have maintained that this group, 
as a whole or in its most typical form, was of 
New World origin, and this may prove to be 
correct, but in recent years it has seemed 
more and more probable that it represents an 
Old World cervine offshoot that sent some 
members into the New World at a relatively 
recent time, probably well along in the Plio¬ 
cene. 

It has been suggested that some of the 
South American fossil genera are not cor¬ 
rectly associated with Odocoileus , Krag- 
lievich placing f Antifer near Alee and 
t Morenelaphus in the Cervinae. It seems, 
however, better to leave them in the group 
with which they have such strong geographic 
association. Little is known about them ex¬ 
cept from broken antlers, and these offer no 
impelling evidence in either direction, al¬ 
though they do validate the genera. 

It is possible that the classification given 
here is slightly unbalanced in ranking living 
groups a little too high in comparison with 
fossil groups, but the discrepancy cannot be 
great and is almost inevitable in view of the 
vastly better knowledge of the living forms 
and their affinities and in view of the still 
greater discrepancy in the work of students 
of the living genera only. 

Progressive classifications of recent cervids 
are given by Brooke, 1878, Lydekker, 1898, 
and Pocock, 1923a. Among the more impor¬ 
tant papers on cervid evolution, fossil cer¬ 
vids, etc., are Colbert, 1936; Frick, 1937; 
Kraglievich, 1932c; Matthew, 1908; Schlos- 
ser, 1924; Stehlin, 1928, 1937; Teilhard de 
Chardin, 1939; Teilhard de Chardin and 
Trassaert, 1937; Zdansky, 1925b; Cabrera, 
1941. 

GIRAFFOIDEA 

Aside from the petitio pricipii of consider¬ 
ing the giraffes as remotely independent and 
hanging in taxonomic space, they have been 
considered as close either to the Bovidae or 
to the Cervidae and are unquestionably re¬ 
lated in some way to both. Matthew believed 
them to be a relatively recent (by implication, 


Miocene) offshoot of the Cervidae through 
primitive cervids like f Eumeryx and f Palaeo- 
meryx. This view is accepted by Colbert and 
is now well supported. Some of the fossil 
fdromomerycines,recently described by Frick, 
support this view in an indirect way by show¬ 
ing fpalaeomerycine derivatives in North 
America following evolutionary side paths 
that are analogous in some respects to those 
taken simultaneously by the giraffids in the 
Old World. I now consider, however, that the 
reference of the fPalaeomerycidae to the 
Giraffoidea in my previous classification 
(1931a) was a mistake in judgment and 
express a similar concept in what is probably 
a better way. 

The closeness of this relationship inevitably 
makes uncertain the proper position of vari¬ 
ous branches from near the dichotomy be¬ 
tween Cervidae and Giraffidae. f Lagomeryx 
and its closer allies are such a branch, and I 
hesitantly adopt Pilgrim's conclusion that 
they are a little nearer the Giraffidae. They 
are at the same time quite close to f Palaeo - 
meryx and f Dromomeryx. \Heterocemas , which 
now appears to be synonymous with or a sub¬ 
genus of f Lagomeryx, was at first considered 
a possible antilocaprid, but the discovery of 
more complete materials has negatived this. 

The relationships of such peculiar forms as 
t Sivatherium were once disputed, but it has 
long been established that the giraffids, 
strictly speaking, are a distinctive and fairly 
compact family unit. The arrangement here 
adopted is that of Colbert, 1935b, which in 
turn draws on the researches of Pilgrim, 
Matthew, and others (see Colbert's citations) 
and especially of Bohlin, 1927. For the 
fLagomerycidae and a recent discussion of 
cervoid-giraflid affinities (with which I agree 
rather closely in principle but not in formal 
expression), see Pilgrim, 1941a, b. 

BOVOIDEA 

This enormous group, the members of 
which now far outnumber all other artio- 
dactyls or, indeed, all other hoofed mammals, 
appears to be of fairly recent origin and, un¬ 
like any other ungulate group, now to be at its 
apogee, f Archaeomeryx of the Upper Eocene, 
fhypertraguloid by definition, could well be 
structurally ancestral to the bovoids, and the 
actual ancestor at that time was undoubtedly 
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very like that genus. There is, however, 
nothing known from the Oligocene that can 
be considered as showing what the bovoid 
ancestry was then like, a fortiori as actually 
representing that ancestry. True bo voids 
appear doubtfully at, and definitely above, 
the base of the Miocene both in the Old 
World and in the New. This great gap in the 
record leaves the origin of the group obscure, 
and its primary internal differentiation is 
ascertainable only by inference from animals 
that lived well after this had occurred. 

Even when they first appear, the bovoids 
are clearly divided into two groups, the rela¬ 
tively small, American family Antilocapridae 
and the enormous, primarily Old World 
family Bovidae. Despite their almost un¬ 
paralleled variety, including over 100 known 
genera, the bovids are all clearly, and even 
rather closely, related to one another, and it is 
customary, and in a balanced system is 
clearly proper, to place them all in one family. 

The gap in knowledge of the bovoid an¬ 
cestry, the greatest gap anywhere in present 
knowledge of artiodactyl history, prevents 
a clear view of the divergence of the early 
antilocaprids from the early bovids, and the 
present data are rather anomalous. Struc¬ 
turally the antilocaprids certainly resemble 
the Bovidae more than any other artiodactyls 
and it is difficult to imagine any other history 
than that a common bovoid ancestry did 
split into these two families. But as far as 
known now the antilocaprids have always 
been exclusively North American and the 
bovids were long exclusively Old World and 
did not reach North America until the end of 
the Tertiary. Then where did the common 
ancestry live and how did this radical geo¬ 
graphic separation arise? There is no evidence 
on this problem, and the absence of such evi¬ 
dence is surprising. 

Two other possibilities of events within the 
great gap must be kept in mind. The antilo¬ 
caprids may, after all, be an offshoot from 
early American cervoids, distinct from the 
Old World bovoids. In that case the closeness 
of resemblance to the bovoids is deceptive 
parallelism, and the Bovoidea, as here de¬ 
fined, are an unnatural group. Or antilo¬ 
caprids may have arisen in the Old World, 
in which case the Bovoidea may or may not 
be a natural group but must have had a 


history unlike that appearing on the face of 
the facts as now envisioned. 

ANTILOCAPRIDAE 

The antilocaprids are represented by only 
one living species, but the fossil forms are 
abundant and varied, showing that the 
survivor is the relict of a group analogous, on 
a smaller scale, to the antelopes of Africa. 
The fossils fall visibly into two divisions de¬ 
finable as subfamilies, one including the an¬ 
cestry of Antilocapra and a few related 
branches, and the other including older forms 
more radically different from the true antilo- 
caprines and only very doubtfully or in the 
most general way ancestral to the latter. 

These earlier forms, the f^ierycodontines, 
were long of disputed affinities. According to 
one view, most fully set forth by Hilzheimer, 
1922, although strongly supported by numer¬ 
ous earlier students, among them Winge, 
these animals were not bovoids at all but 
simply “hypsodont deer.” According to the 
other view, strongly supported at various 
times by Matthew and finally conclusively 
established by him (1924), they are antilo¬ 
caprids. As far as I know this conclusion is 
now supported by every competent student 
and it is adopted here. Some of the extinct 
antilocaprines, especially f Ilingoceros, were 
once also believed to belong to other groups, 
in this case to the Bovidae, but this was the 
fault of inadequate knowledge and now that 
they are better known there is no doubt as to 
their antilocaprine affinities. 

Possible antilocaprids have been described 
from South America, Europe, and Asia, but 
so far the evidence is so imperfect that it does 
not merit much consideration. It would not 
be surprising if such active and formerly 
abundant animals had spread to other conti¬ 
nents, but there is now no real reason to be¬ 
lieve that they did so. 

The present arrangement within the family 
generally follows Frick’s elaborate and excel¬ 
lent monograph, 1937, translating his taxon¬ 
omy as explained for the Cervidae. In this 
case his groups with names in “-ini” scale in 
best as subfamilies. In two cases I use dif¬ 
ferent generic names from those adopted by 
Frick. He has shown that the synonymy of 
f Merycodus and \Cosoryx is uncertain. It is, 
however, probable and it has been almost 
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universally accepted. The name f Merycodus 
has been used for the genus for some 40 
years, and the change to f Cosoryx now is 
neither necessary nor convenient. Stirton, 
1938, has shown that f Sphenophalos is 
synonymous with f Plioceros, which it long 
antedates, and not, as Frick tentatively 
suggested, with f Ilingoceros. It should also 
be noted (for the Cervidae as well as for the 
Antilocapridae) that the geologic distribution 
of the forms described by Frick is uncertain, 
because he does not give the horizons of any 
of his discoveries except in a very general 
way and according to a system of subdivisions 
of the Tertiary different from that of anyone 
else and of doubtful equivalence to the usual 
system here employed. 

Some important papers on antilocaprid 
history and classification: Colbert and Chaf¬ 
fee, 1939; Frick, 1937; Matthew, 1924; 
Stirton, 1938. 

BOVIDAE 

With the possible exception of some 
rodents, this is the most difficult of all mam¬ 
malian families from a taxonomic point of 
view. In the popular mind and in many of the 
earlier technical classifications, it includes 
three groups of animals, oxen, sheep and 
goats, and. “antelopes”—this last term being 
made to include all bovids not obviously 
belonging to one of the other two groups. It 
soon became apparent, however, that the 
“antelopes” included various groups that 
have little more in common than do sheep 
and oxen. Gray, 1872a, went to the opposite 
extreme of splitting the Bovidae into 16 
families. (15 without the Antilocapridae 1 ). 
Even this excessive splitting did not prevent 
him from placing such dissimilar forms as, 
for instance, N&emorhedus and Hippotragus 
in the same division. Later authors almost 
universally agree in placing all these forms in 
one family, Bovidae, but there the agreement 
stops. The groups have been carefully sorted 
out since Gray’s day, but in most cases the 
kind of arrangement remains the same, using 
subfamilies where Gray used families. Thus 
Flower and Lydekker listed nine supposedly 

1 The one group now believed really worthy of family 
distinction from the Bovidae. Many later authors also 
do refer Antilocapra to this family, but the evidence is 
that !ts group is really ancient and of true family rank, 
and it is not further considered in this section. 


coordinate subfamilies, Sclater and Thomas 
seven for the “antelopes” alone (presumably 
with three or four more for the more bovine 
and caprine groups), and Pocock, 1910 to 
1919a, raised this to 16 (including all bovids 
but excluding antilocaprids). 

Such an arrangement is very unsatis¬ 
factory. It makes a general view of the family 
impossible, and it expresses no interrelation¬ 
ships within the family, for the evidence does 
not really suggest that 10 or 15 groups of 
bovids are coordinate without any special 
relationship between any two or more of 
them. It also reduces the basic scope and rank 
of a subfamily below those of most recognized 
subfamilies and in a way not fully warranted 
by the facts or dictated by necessity and con¬ 
venience. 

An important effort to overcome these 
shortcomings was made by Schlosser, 1904, 
1923, who reduced the 12 “subfamilies” seen 
as valid to about the rank of tribes 2 and 
divided the Bovidae into two great sub¬ 
families, “Aegodontia” and “Boodontia,” 
largely on dental but also on other characters. 
The two groups so differentiated are un¬ 
questionably natural as to their nuclear types, 
but the dichotomy represents over-simplifica¬ 
tion and almost certainly causes some 
unnatural collocations of lesser divisions. 
Perhaps on this account it was not widely 
accepted, and its important basic contribu¬ 
tion has not always been appreciated. 

Schwarz, 1937, has made a more recent 
attempt of the same sort, embodying the 
very extensive new fossil discoveries of the 
last few years, described by Bohlin, Teilhard 
de Chardin, Pilgrim, and others. He recog¬ 
nizes nine subfamilies (apart from the “Anti- 
locaprinae”) which he arranges in three 
“sections.” 3 The peculiar duikers, Cephalo- 
phinae, form one section; the kudu and eland 
group, Strepsicerotinae, the nilgai group, 
Boselaphinae, and the oxen, Bovinae, a 
second; and all others a third. Although dif¬ 
ferently defined, Schwarz’s second and third 

1 His formal nomenclature does not follow the ac¬ 
cepted conventions, but I believe that I am fairly 
representing his thought. 

* An inconvenience of current bovid taxonomy is that 
no formal rank is assignable to such “sections.” They 
reaHy occupy the place of subfamilies in the system and 
should be designated as such. 
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“sections” are essentially Schlosser’s “Bo- 
odontia” and “Aegodontia,” respectively. 
Schwarz clarified the “boodont” group and 
probably reduced it to a real and wholly 
natural division, but he did so at the expense 
of throwing into the “aegodonts” (not under 
that name) forms like the oryx group, Hip- 
potraginae, which probably do not belong 
there, even though Schlosser may have been 
equally incorrect in uniting them with his 
“Boodontia.” 

The most recent original and general 
classification, that of Pilgrim, 1939, is based 
on a careful review of the preceding work and 
also on an intimate acquaintance with a large 
amount of important new fossil material. It 
recognizes 11 subfamilies, four placed in a 
“subfamily section” “Aegodontia,” almost 
exactly Schlosser’s group of that name, and 
three in a “subfamily section” “Tragela- 
phoidea,” 1 which is exactly Schwarz’s “Sek- 
tion II.” The other four are left floating, with 
no section assignments. 

On review of these and other studies, 
despite their contradictions, a reasonably 
consistent and probable, although tentative, 
view of the broad outlines of bovid relation¬ 
ships does emerge. It is possible to express 
this in a taxonomic way with more conven¬ 
tional nomenclature and better balance than 
in the arrangements just cited, without really 
contradicting their results. In the first place, 
the “subfamilies” of most recent authors 
seem to me, as they did to Schlosser (in dif¬ 
ferent terms), as best given less than sub¬ 
family, and hence tribal, rank. I tentatively 
recognize 13 of these, essentially those of the 
apparently soundest recent work. 2 These may 
then be grouped into five subfamilies, as 
follows: 

Bovinae 

Strepsicerotini 

Boselaphini 

Bovini 

1 Not acceptable as a name for such a group because 
it has the form of a superfamily name. 

* They are those recognized by Schwarz and by 
Pilgrim except that like Pilgrim (and most previous 
students) but unlike Schwarz I recognize the gnu 
group, my Alcelaphini, and the musk ox group, my 
Ovibovini, and unlike either of them but like many 
previous workers, I tentatively recognize saigine and 
rupicaprine groups as distinct both from the gazelles 
and from the goats. 


Cephalophinae 

Cephalophini 

Hippotraginae 

Reduncini 

Hippotragini 

Alcelaphini 

Antilopinae 

Neotragini 

Antilopini 

Caprinae 

Saigini 

Rupicaprini 

Ovibovini 

Caprini 

Here the Bovinae are Schwarz’s “Sektion 
II,” Pilgrim’s “Tragelaphoidea,” a grouping 
which Pilgrim, particularly, has established 
as natural despite the fact that it includes 
both “oxen” and some “antelopes” of the 
students of the past century. The Caprinae 
are Pilgrim’s Caprinae plus Ovibovinae and 
are Schwarz’s Caprinae plus Saiga and 
Pantholops, which he placed with the gazelles 
or antilopines and which can almost equally 
well be placed either there or with the goats 
and sheep. I subdivide this caprine complex, 
which Schwarz and Pilgrim did not (at least 
on this level), perhaps somewhat too strongly, 
but on what appears to be good evidence. In 
any case it is highly probable that the Ca¬ 
prinae as here defined are an essentially 
natural group of about true subfamily rank. 

I follow Schwarz, and also in essence 
Pilgrim, in considering the little duiker group, 
Cephalophinae, as quite distinct from any 
other. Its history is completely unknown. 

Schwarz, Pilgrim, and indeed almost all 
students agree that there is some special rela¬ 
tionship between the gazelles and the dik- 
diks, so that my Antilopinae = Neotragini 
+Antilopini is probably a natural group, but 
there is disagreement as to its proper limits. 
Pilgrim, following Schlosser, considered these 
as divisions coordinate with, and to be 
grouped beside, the Caprinae. Schwarz in¬ 
serts them between the “Reduncinae” and 
“Hippotraginae.” It seems to me a conven¬ 
ient and justified arrangement, not really 
inconsistent with any of these authoritative 
opinions, to place these “aegodont antelopes” 
together as a unit in themselves, as I have 
done. 

The Hippotraginae, as I define the sub- 
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family, form a tentative group, one not so 
surely natural as the others here recognized 
and one not quite like any in previous classifi¬ 
cations. Yet each student has provided bits of 
evidence that tend not only to separate these 
three tribes from others but also to unite 
them with one another. Schlosser showed that 
in the teeth and in some other respects all 
three have definite, and in part similar, bovine 
tendencies. Schwarz (relying heavily on 
Pocock) showed that all three likewise have 
a series of very gazelle-like characters, to such 
an extent that he placed the gnus in the Anti- 
lopinae (Antilopini of my arrangement). 
Pilgrim protested against this union and left 
the three groups separate and without recog¬ 
nized affinities. It is possible that these three 
groups of what could be called “boodont 
antelopes” did develop independently, but 
even if so they are morphologically definable 
as a single group and there is real, however 
inconclusive, evidence of their possible com¬ 
mon origin. 

Some of the tribes of this arrangement are a 
little unwieldy, with as many as 17 and 18 
genera, and a subtribal arrangement would 
be convenient. Pilgrim has attempted such 
an arrangement for several of them, notably 
the Bovini, but the data do not yet suffice to 
do this well for some of the other tribes that 
need it more, and I do not make the attempt. 

Turning to lesser details, almost every 
genus has been shuttled about in the classifi¬ 
cation, and it is impossible to mention more 
than a few points that have some importance 
and are still in dispute. It will be noticed 
that the system is based mainly on recent 
forms, no tribe being wholly extinct. This 
probably is somewhat artificial, the fossils 
being forced into the most nearly similar 
recent group, but it is also testimony to the 
relatively recent origin of the groups and the 
absence of very old fossils. Such few relatively 
early (Miocene) and primitive forms as are 
known are inevitably of rather uncertain 
position, and this is also true of some of the 
very abundant Lower Pliocene fossils. With¬ 
out attempting to justify each reference, it 
can be said that each is based on recent good 
authority. 

Schlosser placed f Pseudotragus, \Trago- 
cerus , and the many fossil genera associated 
with each in a “group” (tribe) “fPseudo- 


traginae,” but the f Tragocerus group seems, 
as shown by Pilgrim and others, to be a 
boselaphine offshoot, while Pseudotragus it¬ 
self and many similar genera appear to be 
much closer to the hippotragines, with which 
they may be united. 

It is admittedly difficult to draw a sharp 
line between the Antilopinae and the Ca- 
prinae, and this is emphasized by the fact 
that the Saigini are usually, and the Rupi- 
caprini frequently, referred to the Antilopinae. 
On the basis of review and of recent fossil 
finds, Pilgrim places both in the Caprinae. 

Schwarz did not separate the ovibovines 
at all from the caprines, while Pilgrim sepa¬ 
rates them sharply (although recognizing a 
relationship). The present arrangement is not 
merely a compromise but also seems war¬ 
ranted by the remarkable recent discoveries 
in this group, which tend to show it as cover¬ 
ing a wider geographic and morphological 
range than previously supposed but also tend 
to strengthen the evidence of caprine more 
than antilopine, or particularly bovine, af¬ 
finities. Placing the takin, Budorcas , here, as 
Teilhard de Chardin does, is tentative but is 
also consistent with this broader view of the 
group, f Criotherium is commonly referred to 
the Alcelaphini, even in quite recent work, 
but Bohlin has rather convincingly argued 
for its ovibovine affinities. 

The evolution of the Caprini is poorly 
understood, and the few fossil genera placed 
here are by no means of certain position. Like 
the rupicaprines, these animals appear to 
have evolved almost exclusively in moun¬ 
tainous areas, and old mountain faunas are 
very inadequately preserved—the conditions 
of erosion making this a great gap in knowl¬ 
edge and one never likely to be well filled. 

It is even more difficult for this group than 
for others to give a reasonably short list of 
citations which will yet give a student an 
adequate introduction to the vast literature 
and support certain recent modifications. The 
following will at least give some idea of the 
main points: Bohlin, 1934, 1935a, b, 1937, 
1938; Frick, 1937; Gray, 1872a; de Mec- 
quenem, 1924-1925; Pilgrim, 1937, 1939; 
Pilgrim and Hopwood, 1928; Pilgrim and 
Schaub, 1939; Pocock, 1918b; Schlosser, 
1903, 1904; Schwarz, 1937; Sclater and 
Thomas, 1894-1900. 
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Abderites, 45 
Abderitesidae, 44, 45 
Abderitinae, 45 
Abrocoma, 98 
Abrocomidae, 98, 211 
Abrothrix, 84 
Absarokius, 63 
Acanthion, 93 
Acanthomys, 90 
Acaremyinae, 94 
Acaremys , 94, 211 
Acdestis , 45 

Aceratheriinae, 141, 257 
Accratherium , 141 
Acerodon , 54 
Acerotheriinae, 141 
Achaenodon , 144 
Achaenodontidae, 144 
Achaenodontinae, 144 
Achtiara , 156 
Acinonychinae, 119 
Acinonyx , 120, 231 
Acmeodon, 49 
Acoelodidae, 126 
Acoelodus , 126 
Acoelohyrax, 127 
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Acreodi, 106, 217, 218 
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Acrocodia , 140 
Acrodelphidae, 103 
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Acrohyaenodon , 43 
Acropithecus, 126 
Acrostylops , 126 
Acrotherulidae, 144 
Acrotypotherium , 129 
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Aculenta, 210 
Adapidae, 61,184 
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Adapisorex, 49 
Adapisoricidae, 49 
Adapisoriculus, 42, 50, 53 
160 

Adelphailurus, 118 
Adelphomys , 98 
Adenota, 159 
Adenotinae, 159 
Adianthidae, 125 
Adianthinae, 125 
Adianthus, 125 
Adiantinae, 125 


Adinotherium, 128 
Adjidaumidae, 78, 201 
Adjidaumo , 78 
Adpithecus, 128 
AegoceroSy 160, 162 
Aegodontia, 270, 271 
Aegoryxy 160 
AelureidoptiSy 112 
Aelurocyon, 113 
Aelurodon, 111, 224 
Aelurogale, 118 
Aeluroidea, 115, 219, 220, 228 
Aeluropoddy 226 
AeluropsiSy 118 
Aduropus, 226 
Aelurus , 228 
Amocyoriy 109 
AepeomySy 84 
Aepinacodon, 147 
AepyceroSy 161 
AepyprymntiSy 47 
Aeretes, 80 
AeromySy 80 
Aethechinus, 50 
Aethoglis, 92 
Aethomys , 89 
Aethosciurusy 79 
82 

Afrosmilus, 118 
AftoniiiSy 162 
AgabeluSy 103 
Aglaocctus, 104 
Agnocyotiy 118 
Agnotherium, 118 
Agnotocastor, 81 
Agorophiidae, 100, 215 
AgorophiuSy 100 
Agouti, 96 
Agoutidae, 96 
Agriocetus, 100 
Agriochaeridae, 148 
Agriochoeridae, 148 
Agriochoerus, 148, 263 
Agriotheriinae, 225 
Agriotheriumy 111, 223-225, 229 
43 

Ailuracnay 121, 231 
AiluravuSy 112 
AUurictiSy 118 
Ailuridae, 112 
Ailurina, 112 
Ailurinae, 112, 226 
Ailurogale, 118 
Ailuromachairodontidae, 118 
Ailuromachairodontinae, 120 
AiluromachairoduSy 120 
Ailuropoday 112, 226 
Ailuropodae, 112 


Ailuropodidae, 112 
Ailuropodinae, 112 
Ailuropus, 112 
Ailurusy 112, 226, 228 
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AlactaguluSy 93 
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Albertogaudrya f 130, 239 
Albertogaudryidae, 130, 239 
Albertogaudryinae, 130 
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Alcedae, 155 
Alcelaphidae, 160 
Alcelaphini, 160, 271, 272 
Alcelaphus, 160 
Alecs, 155 
Alcicephalus, 156 
Alcinae, 154, 155 
Aldni, 155 
Aletocyon, 112 
Aletomerycinae, 153 
Aletomerycini, 153 
Aletomeryx, 153 
AliUpuSy 76 
Alitoxodon, 128 
AUactaga , 93 
Allenopithecus, 66 
Alloceropinae, 142, 258 
AUoceropSy 142 
Allocricetus, 86 
AUocyon , 110 
Allodesmidae, 121 
Allodesmtis, 121, 233 
AUolagus, 76 
AUomeryx, 151 
Allomyidae, 77 
Allomys, 77 
Allophaiomysy 87 
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Allotheria, 39, 165 
Alopecodon , 109 
AlopeXy 109 
Alouatinae, 65 
Alouatta, 65 
Alouattidae, 185 
Alouattinae, 65 
Alphadon, 41 
Alterodon, 97 
Alticamelinae, 150 
AUicatnelitSy 150, 265 
Alticola, 87 
Altomeryx, 150 
AmbloctonuSy 107 
AmblottyXy 115 
Amblotheriidae, 40 
Amblotherium, 40 
Amblycastor, 82 
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Amblydactyla, 131 
Amblypoda, 131, 234, 240-242 
Amblyrhiza , 96 
Amblysomus, 49 
Amebelodon, 133, 245, 246, 248 
Amebelodontinae, 133, 248 
Ametrida , 58 
Amilnedwardsia, 126 
Ammodillus, 88 
Amtnodon, 144 
Ammodorcas, 161 
Antinomys, 89 
Ammospermophilus, 79 
Ammotragus, 162 
Amorphochilus, 58 
Amphicaenopus , 142 
Amphicetus, 105 
A mphichiromys, 64 
Amphicreodi, 217, 219 
Amphicticeps , 110,115 
Ampkicynodon, 110, 223, 224 
Amphicynodontinae, 110, 223, 224 
Aniphicyon, 110 
Amphicyonidae, 108 
Amphicyoninae, 110, 224 
Ampkicyonopsis, 111 
Amphidolops, 45 
Amphidon, 41 
Amphidontidae, 41 
Amphidozotherium , 52 
Amphilagus , 76, 197 
Amphilemur , 61 
Amphilestcs, 40 
Amphilestinae, 40 
Amphimachairodus, 120 
Amphimerix, 151 
Amphimerycidae, 151, 266 
Amphimerycoidea, 151 
Amphimeryx , 151, 264 
Amphinasua , 112 
Amphiocntis, 70 
Amphiperatherium, 42 
Amphipithecus, 68 
Amphiproviverra, 43 
Amphirhagatherium, 147 
Amphitemnus, 127 
Amphitheriidae, 40 
Amphitherium , 40, 170 
Amphitragulus , 152 
Amynodon , 141 
Amynodontidae, 141 
Amynodoniopsis , 141 
Anacodon, 106 
Anadolops, 45 
Anagalt , 61, 176, 183 
Anagalidae, 61 
Analcimorphus , 69 
Analcithcrium , 71 
Anamygdon , 60 
Anandnae, 133, 248 
Anancus, 133, 248 
Anantiosodon, 73 
Anaptogonia, 87 
Anaptomorphidae, 63, 184 
Anaptomorphinae, 63 


Anaptomorphus, 63 
Anastylops , 126 
Anathana t 61 
Anatolomys , 86 
Artchilophus, 136 
Anckimys , 95 
Anchimysops , 95 
Anchippodontidae, 68, 189 
Anchippodus , 68, 189 
Anchitheridae, 136 
Anchitheriinae, 136, 254 
Anchitherium, 137, 254 
Anchomomys , 61 
Ancodon , 147 

Ancodonta, 146, 259, 261-264 
Ancodontidae, 147 
Ancodus, 147 
Attconodon , 39 
Ancylocoelus, 127 
Ancylopoda, 139, 253, 263 
Ancylotkerium , 139 
Andinomys , 85 
Andrewsarchus, 106 
Anicanodonta, 69 
Animalia, 244 
Animalivora, 55 
Artisodelphis , 101 
Anisolambda , 125 
Anisomys, 90 
Anisonchinae, 124 
Anisonchus, 124, 234 
Anissodolops, 45 
Ankylodon, 49 
i4n0a, 158 

Anomalomyidae, 83, 85, 206 
Anomalomys t 85 
Anomalurella, 82 
Anomaluri, 198, 203 
Anomaluridae, 82,199, 203, 205, 209 
Anomalurina, 82 
Anomalurinae, 82 
Anomalurodon , 82 

Anomaluroidea, 82, 198-200, 203- 
205 

Anomaluroidei, 205 
Anomalurops , 82, 203 
Anomalurus , 82, 203 
Anoplotheriadae, 147 
Anoplotheriidae, 147 
Anoplotherium , 147 
Anoplonassa , 101 
Anotomys , 85 
-4n0t<ra, 57 
Anourosorex , 51 
Antaodon, 146 
Antcchinomys, 43 
Antechinus , 43 
Anteliomys, 87 
Anteutatus, 72 
Anthops , 56 
Antkorhina, 57 
Anthracobune, 147 
Anthracokyus, 147 
Anthracokcryx, 147 
Anthracomys , 88 


Anthracosenex, 147 
Anthracothema, 147 
Anthracotheridae, 147 
Anthracotheriidae, 147, 262 
Anthracotherioidea, 147 
Anthracotherium, 147, 262 
Anthropodus, 67 
Anthropoidea, 64, 181, 182, 184 
Anthropopithecus, 68, 186, 187 
Antiacodon , 143 
Antidorcas , 161 
Antifer , 154, 268 
Antilocapra , 157, 269, 270 
Antilocapridae, 156, 258, 267, 269, 
270 

Antilocaprinae, 157, 270 
Antilope, 161 
Antilopidae, 160 
Antilopinae, 160, 161, 271, 272 
Antilopini, 160, 161, 271, 272 
Antilospira, 161 
60 

Anurosorex, 51 

115 

64 

Aotidae, 185 
Aotinae, 64, 184, 185 
Aotus, 64 
Apataelurus, 108 
Apatemyidae, 64, 177, 184 
Apatemys, 64 
Apator , 53 
Apenophyseter, 102 
Aphaetreus, 98 
Aphanolemur, 61 
Aphelisddae, 53 
Apheliscus , 53 
Aphelops , 142, 257 
Aphronorus, 53 
Apidium , 67, 187 
Apistomys , 87 
Aplocerus , 162 
Aploconodon, 40 
Aplodontia , 77, 200, 201 
Aplodontiae, 198 
Aplodontidae, 77, 209 
Aplodontoidea, 77, 198-200 
Apodecter , 83, 204 
Apodemus , 89 
Apomys, 90 
Aptemodontinae, 48 
Apternodus, 48, 177 
Apterodon , 10/ 

Araeocyon , 110 
Araeodon , 40, 170 
Archaedolops , 45 
Archaelurus , 118 
Archaeocardia, 94 
Archaeoceti, 100, 214, 215 
Archaeodelphis, 100 
Archaeohippus , 137, 254 
Archaeohyraddae, 126, 237 
Archaeohyracotherium , 124 
Archaeohyrax , 127 
Archaeolaginae, 76, 197 
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Archaeolagus , 76 
Archaeolemur , 62 
Archaeolemurinae, 62 
Archaeomerycinae, l5l 
Archaeomeryx, 151, 266, 268 
Archaeomyidae, 82 
Archaeomys, 82, 204 
Archaeonycteridae, 60 
Archaeonyderis, 60 
Archaeophylus , 129 
Archaeopithecidae, 126, 237 
Archaeopithecus, 126 
Archaeopteropodinae, 54 
Archaeopteropus, 54 
Archaeosiren, 135 
Arckaeotherium, 144 
Archatotrigon , 40 
Arch encephala, 173 
Archidiskodon , 134, 246, 249 
Archonta, 173 
Arctamphicyon, 111 
Arcticonus , 111 
Ardidis, 116 
Ardocebus, 63 
Ar otocephalus, 121 
Arctocyon, 106 

Arctocyonidae, 105, 106, 218, 221 
Ardocyonides, 106 
Arctocyoninae, 106 
Arctocyonoidae, 105 
Arctocyonoidea, 105, 217, 219 
Arctodus , 111, 225 
Ar do gale, 116 
Ardogalidia , 116 
Arctogalidiinae, 116 
Arctogalidiini, 116 
Arctoidea, 108, 219, 220, 222, 224, 
228 

Arctoidei, 219, 220 
Arctomydae, 79 
Ardomys, 79 
Ardonyx, 114 
Ardorydes, 53 
Arctostylopidae, 126, 236 
Ardotherium, 111, 225 
Ardops , 58 
Ardynia , 141 
Ardynidis, 106 
Ardynomys , 77 
Argyrocetus, 102 
Argyrodelphis, 101 
Argyrohippus, 127 
Argyrohyrax, 129 
Argyrolagus , 47, 170 
Argyrolambda, 124 
Ariela , 117 
Ariteus , 58 
Arminiheringia , 43 
Arminiheringiidae, 42 
Arretotherium , 147 
Arrkinolemur, 184 
Arrhinolemuroidea, 184 
Arsinoitheriidae, 134 
Arsinoitherium, 134, 250 
Artibeus, 58 


Artiodactyla, 143, 174, 250, 252, 
258, 263-266 
126 

Arvicanthis , 89 
Arvicola , 87 
Arvicolidae, 83, 86 
Aschizomys , 87 
Ascopharynx , 90 
Asellia , 57 
Asinus, 137, 254 
-4 smithwoodwardia, r l 24 
Asmodeus, 127 
Astegotheriwn , 73 
Asteromys, 94 
Asterostemma, 74 
Astraponotus, 130, 239 
Astrapotheria, 130, 238 
Astrapothericulus, 130 
Astrapotheridae, 130 
Astrapotheriidae, 130, 239 
Astrapotheriinae, 130 
Astrapotherioidea, 130 
Astrapotherium , 130 
Astrapotheroidea, 130 
Atalapha, 59 
Atalonodon , 140 
Atelerix, 50 
Ateles, 65, 185 
Ateleus , 65 
Atelina, 65 
Atelinae, 65, 185 
Atelocynus , 109 
Atherurinae, 93 
Atherurus , 93 
Atilax, 117 
Atililemur , 62 
Atlantoxerus , 79 
Atophyrax, 51 
Atopogale , 48 
Auchenia , 150 
Aulacodina, 99 
Aulacodus, 99 
Auliscomys , 84 
Aulophyseter, 102 
Australopithecinae, 68 
Australopithecus , 68, 188 
Austriacopithecus , 67 
Austrolagomys , 75 
Avahi , 62 
154 

Aybelodon, 133, 248 

Babirussa, 146 
Babirussina, 145 
Bachitherium , 152 
Badiofelis , 119 
Baeodort, 59 
Baioconodon, 106 
Baiomys, 84 
Baiosciurus , 78 
Balaena , 105, 216 
Balaenidae, 105 
Bolaenodon, 102 
Balaenoptera , 105 
Balaenopteridae, 105 


Balaenotus , 105 
Balaenula, 105 
Balanadae, 105 
Balantiopteryx , 55 
Balionycteris , 54 
Baluchitheriinae, 142, 257 
Baluchitherium, 142, 257, 258 
Bandicota , 90 
Barbastella , 59 
Barbouromerycinae, 153 
Barbouromeryx , 153 
Barylambda , 131 
Barylambdidae, 131 
Barylambdinae, 131 
Barypoda, 134, 249 
Barytheria, 134, 240, 249 
Barytheriidae, 134, 249 
Barytherioidea, 134, 249, 250 
Barytherium , 134, 249 
Basilosauridae, 100 
Basilosaurus, 100, 214 
Bassaricyon, 112 
Bassaricyonidae, 112 
Bassaricyoninae, 112 
B assarts, 112 
Bassariscidae, 112 
Bassariscinae, 112 
Bassariscus, 112, 226 
Bassoecetor , 53 
Bathyergidae, 99, 210 
Bathyergoidae, 199 
Bathyergoidea, 99, 198, 212 
Bathyergoides, 99 
Bathyergomorphi, 99, 198, 199 
Bathyergus, 99 
Bathygenys, 149 
Bathyopsidae, 131 
Bathyopsis, 131 
Bathyopsoides, 131 
Batomys , 89 
Bdeogale , 117 
Beamys , 90, 208 
Beatragus , 160 
B elemnoziphius , 101 
Belluae, 252, 258 
Belomys, 80 
Belosphys , 103 
Bematiscus, 49 
Berardiopsis, 102 
Berardius , 102 
Bestiae, 170, 175, 190, 258 
Bettongia , 47 
Bettongiinae, 47 
159 

Bienotherium , 168 
Bison, 159 
Blanfordimys, 87 
Blarina , 51 
Blarinella, 51 
Blarinomys, 84 
Blastocerus , 154, 155 
bezoarticus, 154 
campestris, 154 
dichoiomus, 154 
paludosus, 154 
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Blastomerycini, 152 
Blastomeryx, 152, 267 
Blickotherium , 133, 248 
Bohlinia , 156 
Bolodon , 39 
Bolodontidae, 39, 169 
Bolomys , 84 
Boneia, 54 
Boocercus, 158 
Boochoerus , 144 
Boodontia, 270, 271 
Booidea, 156 
Boopsis, 162 
Bootherium, 162 
Boreostracon, 75 
Borhyaena, 43 
Borhyaenidae, 42, 171, 172 
Borhyaeninae, 43 
Borhyaenoidea, 42, 171 
Borocyon , 111 
Boromys, 98 
Borophaginae, 111, 224 
Borophagus, 111 
Bos, 158, 159 
Boselaphinae, 158, 270 
Boselaphini, 158, 271 
Boselaphus , 158 
Bothriodon , 147, 262 
Bothriomys, 85 
Bothrolabis , 146 
Bouromeryx, 153 
Bovidae, 157, 258, 259, 268-270 
Boviformes, 258 
Bovinae, 157, 158, 270, 271 
Bovini, 158, 271, 272 
Bovoidea, 156, 268, 269 
Brachalletes, 46 
Brachicyon , 109 
Brachiones, 88 
Brachycrus , 149, 264 
Brachycyon , 109 
Brachydiastematherium , 138 
Brachyerix, 49 
Brachyhyops , 144 
Brachylagus , 76 
Brachymys , 92 
Brachynasua , 112 
Brachyodus , 147 
Brachyostracon, 74 
Brachyphylla , 58 
Brachypoiherium , 142 
Brachyprotoma , 114 
Brachypsalis, 113 
Brachyrhynchocyon, 109 
Brachyscirtetes, 93 
Brachytarsomys , 86 
Brachyteles, 65, 185 
Brachyteleus, 65 
Brachytherium , 125 
Brachyuromys, 86 
Brachyurus , 65, 185 
Bradylemur, 62 
Bradypidae, 72 
Bradypodidae, 72 
Bradypodoidea, 71 


Brady pus, 72, 190 
Bramapithecus , 67 
Bramatherium , 156 
Bramus , 88 
Brancatherulum , 40 
Brandmayria , 127 
Brasiliochoerus, 146 
Bravardia , 130 
Brevirostrinae, 133, 248 
Brontopinae, 138, 255 
Brontops , 138, 139 
Brontotheridae, 137 
Brontotheriidae, 137 
Brontotheriinae, 139, 255 
Brontotherioidea, 137, 253, 254 
Brontotherium , 139 
Brotomys , 98 
Bruta, 69, 172, 190, 243 
Bubalidinae, 160 
Bubalinae, 160 
Bubalis, 158, 160 
Bubalus , 158, 160 
Bucapra, 158 
Budorcas, 162, 272 
Bularchus , 159 
Bullimus , 89 
Bunaelurus, 113 
Bunodonta, 143 
Bunodontia, 259 
Bunohyrax, 135 
Bunolagus , 76 
Bunolitopternidae, 124 
Bunolophodon , 132 
Bunomastodontidae, 132, 248 
Bunomeryx , 143 
Bunomys, 89 
Bunophorus, 143 
Bunosdenodontia, 259 
Burmeisteria, 73 
Burramyinae, 46, 172 
Burramys , 46 
Burtinopsis , 105 

Cabassoinae, 193 
Cabassous , 73 
Cacajao, 65 
Cadurcotherium , 141 
Caenolestes, 44 
Caenolestidae, 44 
Caenolestinae, 44 
Caenolestoidea, 44, 171 
Cacnolophus , 141 
Caenomeryx, 148 
Caenomys, 92 
Caenophilus , 129 
Caenopidae, 141 
Caenopinae, 141, 257 
Caenopithecus , 61 
Caenopus, 142 
Caenotheriidae, 148 
Caenotherium, 148 
Cainotherida, 148 
Cainotheridae, 259 
Cainotheriidae, 148 
Cainotherioidea, 148 


Cainotherium , 148, 263 
Calamodon , 69 
Calamodontidae, 68 
Calippus, 137, 254 
Callicebus , 65, 185 
Callimico , 65, 185 
Callimiconinae, 65 
Callinycteris , 55 
Callirhinus, 121 
Callithricidae, 65, 185 
Callithricina, 65 
Callithrix , 65 
Callitricidae, 65 
Callomenus , 45 
Cattophoca, 122 
Callorhinus , 121 
Callosciurinae, 79 
Callosciurini, 79 
Callosciurus , 79 
Callospermophilus , 80 
Callotaria, 121 
Calomyscus , 86 
Caloprymnus , 47 
Calops, 151 
Caluromys , 42 
Cambayella , 159 
Camelidae, 149, 258, 264 
Cameliformes, 258 
Camelinae, 150, 265 
Camelodon , 150 
Camelomeryx , 151 
Camelopardalidae, 156 
Camelopardalis , 156 
Camelops, 150 
Camelus, 150 

Canidae, 108, 219-224, 229 
Canimartes, 113 
Caninae, 108, 222, 224 
Canini, 108 
Cams, 109, 223 
Cannomys , 88 

Canoidea, 108, 219-222, 228 
Cansumys, 86 
Capra t 161, 162 
Capreolidae, 154, 155 
Capreolinae, 267 
Capreolini, 155 
Capreolus , 155, 268 
Capricornis , 162 
Capridae, 161 

Caprinae, 161, 162, 271, 272 
Caprini, 162, 271, 272 
Caprolagus, 76 
Capromeryx , 157 
Capromyidae, 97, 212 
Capromys , 97, 212 
Caracal , 119 
Carcinodon , 105 
Cardiatheriinae, 95 
Cardiatherium , 95 
Cardiocraniinae, 93, 209 
Cardiocranius, 93 
Cardioderma , 56 
Cardiodon , 95 
Cardiomyinae, 94, 212 
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Cardiomys, 94 
Cardiotheriinae, 95 
Cardiotherium, 95 
Carlesia , 96 
Carnassidentia, 221 
Carnassiers, 217 
Carnivora, 105, 174, 214, 217, 
232, 233, 263 
Carnivori, 105 
Carodnia, 132, 243 
Carolia, 58 
Carollia , 58 
Carolliinae, 58 
Caroloameghinia, 42 
Caroloameghiniidae, 42, 234 
Carolozittelia, 131 
Carolozittelidae, 131, 243 
Carpodaptes, 64 
Carpolestes , 64 
Carpolestidae, 64 
Carpomys , 89 
Carponycterinae, 54 
Car pony cteris, 55 
Carsioptythus, 124 
Cartcrodon, 98 
Casinycteris, 54 
Castor , 82 
Castoridae, 81, 202 
Castorina, 81 
Castorinae, 81 
Castoroidea, 81, 199, 202 
Castoroides , 82 
Castoroididae, 81, 82 
Castoroidinae, 82 
Catagonus, 146 
Catarrhina, 66, 181, 184 
Catastylops , 126 
Catodon, 147 
Catodontherium , 147 
Catodus , 147 
Catolynx, 119 
Catopsalis, 40 
Catopuma , 119 
Cavia, 95, 250 
Caviadae, 94 
Cavicomia, 156 
Caviella , 95 
Caviidae, 94, 211, 212 
Caviinae, 94, 212 
Caviodon , 94 
Cavioidea, 94, 211, 240 
Cebidae, 64, 185 
Ccbina, 64, 65 
Cebinae, 65, 185 
Cebochoeridae, 144 
Cebochoerinae, 144 
Cebochoerus, 144 
Ceboidea, 64,184, 185 
65, 185 

Ceciliolemur , 64, 184 
Ceciliolemuridae, 184 
Ceciliolemuroidea, 184 
Cecilionycteris, 61 
Celaenomys , 91 
Centetes, 48 


Centetidae, 48 
Centetina, 48 
Centetinae, 48 
Centetodon, 51 
Centetoidea, 48 
Centronycteris t 55 
226, Centurio , 58 

Centurioninae, 58 
Cepkalogale, 110 
Cephalomyidae, 94 
Cephalomys, 94 
Cephalophidae, 159 
Cephalophinae, 159, 270, 271 
Cephalophini, 159, 271 
Cephalophoridae, 159 
Cephalophula , 159 
Cephalophus , 159 
Cephalorhynchus , 104 
Cephalotes, 55 
Cephalotidae, 54, 55 
Cephalotropis , 104 
Ceratogaulus, 78 
Ceratomeryx, 157 
Ceratomorpha, 139, 253, 256 
Ceratorhinae, 142 
Ceratorhinus , 142 
Ceratotherium , 143 
Cerca'ertus, 45 
Cercartetus , 45 
Cercocebus , 66, 186 
Cercolabes, 94 
Cercolabina, 94 
Cercoleptes, 112 
Cercoleptidae, 112 
CercomySy 98 

Cercopithecidae, 66, 186-188 
Cercopithecinae, 66 
Cercopithecoidea, 66, 184, 185, 188, 
189 

Cercopithecus , 65, 66, 185-187 
Cerdocyon , 109 
Cernictis, 113 
Cervalces, 155 
Cervavitus, 154 
Cervicapra , 159 
Cervicapridae, 159 
Cervidae, 152, 258, 259, 267-270 
Cervina, 152 
Cervinae, 153,‘267, 268 
Cervocerus, 154 
Cervoidae, 152 
Cervoidea, 152, 266 
Cervulinae, 153 
Cervulus, 153 
Cervus , 152, 154, 155, 267 
Cetacea, 100, 164, 174, 213, 214, 
216, 251 

Cete, 100, 164, 214 
Ceterhinops, 103 
Cetorhynchus, 101 
Cetotheriidae, 104 
Cetotheriinae, 104 
Cetotheriomorphis , 104 
Cetotheriophanes, 105 
Cetotheriopsis, 104 


Cetotherium, 104 

Chaenohyus , 146 

Chaerophcn, 60 

ChaeropotamuSy 144, 145 

ChaeropuSy 44 

Chaetocercus, 43 

Chaetomyinae, 94 

ChaetomySy 94, 211 

Chaetophractus , 72 

Chalcomysy 84 

Chalicomyidae, 81, 202 

ChalicomySy 82 

Chalicotheriidae, 139 

Chalicotheriinae, 139 

Chalicotheriini, 139 

Chalicotherioidea, 139,253, 256, 263 

Chalicotherium, 139 

Chalinolobus, 59 

ChampsodelphtSy 103 

Chapalmalodony 128 

Chapalmatheriuniy 125 

Charonidy 113 

Charronia, 113 

Chasicotherium, 127 

Chasmotherium, 140 

Chasmotheroides, 140 

Chausy 119 

Cheirogaleina, 62 

Cheirogaleinae, 62 

CheirogaleuSy 62 

Cheiromeles, 60 

Cheiromydae, 62 

CheiromySy 62, 91, 181 

Chelemysy 84 

Chelemyscusy 85 

ChelonocephaluSy 149 

Chelopoda, 253 

Chersonotherium , 156 

Chilomysy 84 

ChilonataluSy 58 

Chilonycteriinae, 57 

Chilonycteris, 57 

Ckilophylla, 57 

Chilotherium , 141 

Chilotusy 87 

Chimarrogale, 51 

Chinchilla, 97 

Chinchillidae, 97, 211 

Chinchilloidea, 97, 211, 212 

Chinchillula , 85 

Chiodon, 130 

Chirodernta, 58 

Chirogale , 62 

Chirogidae, 39, 169 

Chiromyoides, 61 

Chiromyscus, 90 

Chironax, 54 

Chironectes, 42 

Chironectidae, 41 

Chiropodomys, 91 

Chiropotes, 65 

Chiroptera, 54, 174, 175, 178-180, 
189 

Insectivorae, 55 
Chiroromys, 91 
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Chlamydophoridae, 72 
Chtamydophorina, 73 
Chlamydophorus, 73 
Chlamydotheridae, 72, 73 
Chlamydotherium , 73 
Chlamyphorinae, 73, 193 
Chlamyphortis , 73 
Chlamytheriinae, 73 
Chlamytherhtm, 73 
Chleuastochoerus , 145 
Chlorotalpa, 49 
Chodsigoa , 51 
Choeroclaenus , 123 
Choerodes , 148 
Choerodon , 144 
Choerolophodon , 132 
Choeromeryx, 148 
Choeromorus , 144 
pygmaeum, 146 
Choeromys , 99 
Choeronycteris , 58 
Choeropotamidae, 143, 260 
Choeropotamina, 143 
Choeropotamus , 144, 145 
Choeropsis , 148, 263 
Choeropus , 44 
Choerotherium , 146, 262 
sansanicnse, 146 
Choiropotamus, 145 
Cholotpus , 72 
Choneziphius , 101 
Chraeomys , 84 
Chriacidae, 105 
Chriacinae, 105, 219 
Chriacus , 106, 219 
Chrotogale, 116 
Chrotomys, 91 
Ckrotopterus , 57 
Chrysochloridae, 49, 177 
Chrysochloridoidea, 49 
Chrysochlorina, 49 
Chrysochloris , 49 

Chrysochloroidea, 48, 49, 175, 176 

Ckrysocyon, 109 

Chrysopteron , 60 

Chrysospalax , 49 

Chrysothrix, 65,185 

Ckrysotricha , 49 

Chumashius, 63 

CimolestcSy 41 

Cimoiodontidae, 39 

Cimolomys , 39 

Cingulata, 72, 193 

Circotherium, 139 

Cistugo, 59 

Citellus , 79, 201 

Civettictis , 116 

Cladodidelphys, 42 

Cladosictinae, 43 

Cladosictis , 43 

Claenodon, 106 

Claviglis , 92 

Cletkrionomys, 87 

Clidomys , 96 

Climacoceras, 156 


Clinodon , 48 
Clinopternodus, 48 
CloeotiSj 57 
Clyomys , 98 
Cobus, 159 
Cochilius , 129 
Cochlop$ t 74 
Coelodon, 70 
Coelodonta t 142 
Coelogenina, 94, 96 
Coelogenus t 96 
Coelogenyidae, 94, 96 
Coelogenys , 97 
Coelomys, 90 
Coelops, 57 
Coendidae, 94 
Coendinae, 94 
Coendou, 94 
Coleura, 55 
Colobidae, 66, 186 
Colobinae, 66 
Colobus, 67 
Colodon, 140, 256 
Colodontinae, 140 
Colomys , 90 
Colonoceras, 141 
Colophonodon , 100 
Colpodon, 127 
Colpodontidae, 127 
Comaphorus, 74 
Comopithecus, 66 
Comura, 55 
Conacodon , 124 

Condylarthra, 123, 233-235, 240 

Condylura , 52 

Condylurinae, 52 

Conepatus, 114 

Conilurus , 89, 208 

Connochaetes, 160 

Conodonictis , 43 

Conodontes, 82 

Conohyus, 145 

Conoryctella, 68 

Conoryctes, 68, 190 

Conoryctidae, 68 

Conoryctinae, 68 

Co'&na, 41 

Cooperia, 142 

Copemys, 83 

Cophocttus , 104 

Cordillerion, 133, 248 

Cordylodon, 50 

Coresodon f 128 

Coriphagus , 124 

Cornwallius, 136 

Corynorhinus , 59 

Coryphodon, 131, 241, 242 

Coryphodontia, 131 

Coryphodontidae, 131 

Coryphomys , 91 

Cosomys f 87 

Cosorycinae, 156 

Cosoryx , 157, 269, 270 

Cramauchenia , 125 

Cramaucheniinae, 125 


Cranioceras , 153 
Cranioceratinae, 153 
Craseops, 53 
Craterogale, 114, 227 
Crateromys, 91 
Cratogeomys , 81 
Craurothrix , 90 
Cremnomys , 89 

Creodonta, 105, 214, 217, 218, 22 
Adaptiva, 218 
Inadaptiva, 218 
Primitiva, 218 
Creotarsidae, 108 
Creotarsus , 108 
Cricetidae, 83, 205-207, 209 
Cricetinae, 83, 206, 208 
Cricetini, 85, 206 
Cricetinorum, 83, 85 
Cricetinus, 86 
Cricetiscus, 86 
Cricetodon, 85 

Cricetodontidae, 83, 85, 206 
Cricetodontini, 85, 206 
Cricetomys , 90 
Cricetopidae, 83, 85 
Cricetopini, 85 
Cricetops , 85 
CricetuVus , 86 
Cricetus , 86 
Criotherium , 162, 272 
Cristidentinus , 140 
Crocidura , 51 
Crocidurinae, 51, 178 
Crocuta, 118 
Crossarchus, 117 
Crossogale , 51 
Crossomys, 91 
Crunomys , 90 
Cryptoctidae, 228 
Cryptogale , 48 
Cryptomeryx , 152 
Cryptomys, 99 
Cryptoprocta , 116, 117, 229 
Cryptoproctidae, 115 
Cryptoproctina, 115, 117 
Cryptoproctinae, 117 
Cryptotis , 51 
Ctalecarodnia , 132, 243 
Ctenacodon , 39 

Ctenodactylidae, 99, 205, 209, 2 
Ctenodactylina, 99 
Ctenodactyloidea, 99, 213 
Ctenodactyloidei, 99 
Ctenodactylus , 99 
Ctenomydae, 98 
Ctenomyidae, 98 
Ctenomys, 98 
Ctenomysideae, 98 
Cullinia , 125 
Cuniculidae, 96 
Cuniculinae, 96 
Cuniculus , 96, 212 
110 

Cuoninae, 109 
Cupidinomys , 81 
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Curtognathidae, 134, 247 
Curtognati, 134 
Cuvieroniinae, 248, 249 
Cuvierioninae, 133 
Cuvieronius, 133, 248 
Cyclomylus, 77 
Cyclopes , 71 
Cyclopidius , 149, 264 
Cyclothurus, 71 
Cylindrodon, 77, 204 
Cylindrodontidae, 77 
Cylindrodontinae, 77 
Cynailurus, 120 
Cynamolgus, 186 
Cynarctinae, 112 
Cynarctoides , 112 
Cynarctus , 112 
Cynictis, 117 
Cynocephalidae, 54, 66 
Cynocephalina, 66 
Cynocephalus , 54, 66, 175, 179 
Cynodesmus , 109 
Cynodictis , 109 
Cynodon, 110, 223 
Cynodontinae, 110 
Cynodontomys , 53 
Cynogale, 110, 116 
Cynogalina, 116 
Cynogalini, 116 
Cynohyaenodon, 107 
Cynoidea, 108, 219, 220, 222, 224, 
228 

Cynomolgos, 186 
Cynomolgus , 186 
Cynomops , 60 
Cynomorpha, 66 
Cynomys , 79 
Cynonycteris, 54 
Cynopithecidae, 66 
Cynopithecina, 66 
Cynopithecus , 66 
Cynopterus , 54 
Cyan, 110 
Cyonasua , 112 
Cyphanthropus f 68 
Cyrnaonyx, 115 
Cyromys , 90 
Cyrtodelphis, 103 
Cystophora, 123 
Cystophorina, 123 
Cystophorinae, 123 

Dabbenea, 96 
Dacnomys , 89 
Dacrytherium, 147 
Dactylomyinae, 99 
DactylomySj 99 
Dactylonax, 46 
Dactylopsila, 46 
Daeodort , 144 
Damdj 154 
Damacerus, 154 
Damalis, 160 
Damaliscus , 160 
Damalops , 160 


Danis, 111, 225 
Daphoenodon , 110 
Daphoenus , 109, 222 
Daptomys , 85 
Dasipidae, 72 
Dasogale, 48 
Dasycercus , 43 
Dasymys , 89 
Dasypoda, 72 
Dasypodidae, 72 
Dasypodinae, 72, 73, 193 
Dasypodini, 73, 193 
Dasypodoidae, 72 
Dasypodoidea, 72,193 
Dasyporcina, 96 
Dasyprocta , 97, 212 
Dasyproctidae, 96, 211, 212 
Dasyproctinae, 97 
Dasypterus , 59 
Dasypus , 72,73, 190, 193 
Dasyuridae, 43, 171 
Dasyurinae, 43 
Dasyurini, 43 
Dasyurinus , 43 
Dasyurodoit , 107 
Dasyuroidea, 43, 171 
Dasyuroides , 43 
Dasyurops , 43 
Dasyurus, 43 

Daubentonia , 62, 91, 181-184, 198 
Daubentoniadae, 62 
Daubentoniidae, 62 
Daubentonioidea, 62 
Decaconus , 125 
Decastis , 45 
Decticadapis , 77 
Degonia, 127 
Deinotheridae, 134 
Deinotheriidae, 134, 247 
Deinotheriinae, 247 
Deinotherioidea, 134, 247 
Deinotherium , 134, 247 
Delomys , 84 

Delphinapteridae, 103, 216 
Delphinapterinae, 103 
Delphinapterus , 103 
Delphinavus , 103 
Delphinidae, 103, 215, 216 
Delphininae, 216 
Delphinodon , 103 
Delphinoidea, 102, 215 
Delpkinopsis , 103 
Delphinus , 103 
Delphodon, 41 
DeUamys , 84 
Deltatheridiidae, 48, 177 
Deltatheridiinae, 48 
Deltatheridioidea, 48 
Deltatheridium , 48 
Deltatherium , 106, 219 
Deltatheroides, 48 
Dendrailurus , 119 
Dendrogale , 61 
Dendrohyrax , 134 
Dendrolagus , 47 


Dendromurinae, 90 
Dendromus , 91 
Dendromyinae, 90, 91, 208 
Dendromys , 91 
Deomyinae, 90 
Deomys , 91 
Deperetella , 140 
Dephomys, 89 

Dermoptera, 53, 173, 175, 179, 189 

Desmalopex , 54 

Desmana, 52 

Desmaninae, 52, 178 

Desmathyus, 146, 262 

Desmatochoerus, 149 

Desmatoclaenus , 123, 234 

Desmatolaginae, 76, 197 

Desmatolagus , 76, 197 

Desmatophoca , 121, 233 

Desmatophocidae, 121 

Desmatotkerium, 140 

Desmatotitan , 138 

Desmodidae, 58 

DesmodiUiscus , 88 

Desmodillus , 88 

Desmodina, 58 

Desmodontidae, 58 

Desmodus , 57, 58 

Desmostylidae, 136 

Desmostyliformes, 136 

Desmostylus , 136, 168, 251, 252 

Deuterogonodon , 106 

Deuterotherium, 125 

Diacodeocis, 143 

Diacodon, 49 

Diadiaphorus , 125 

Diaemus , 58 

Diamantohyus , 145 

Diamantomys , 83, 204 

Diaphorocetus , 102 

Diaphorodon, 41 

Diaphoromys , 96 

Dibelodon , 133 

Dibunodon, 133 

Dibunodontidae, 132,133 

Dicardia , 94 

Dicea, 76 

Diceratheriinae, 141, 258 
Diceratherium , 142, 257 
Dicerorhinae, 142 
Dicerorhininae, 142 
Dicerorhinus , 142, 256 
Dicerinae, 142 
Dicer os } 143 
Dichobune , 143 
Dichobunidae, 143 
Dichobunina, 143 
Dichobuninae, 143 
Dichobunoidea, 143, 261 
Dichodon , 149 
Diclidurina, 56 
Diclidurinae, 56 
Diclidurus , 56 
Dicoelophorus , 98 
latidens , 98 
Dicoryphochoerus, 145 
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Dicotyles, 146 
Dicotylidae, 146, 260 
Dicotylina, 146 
Dicotylinae, 146 
Dicrocerini, 153 
Dicrocerus , 153, 267 
Dicrocynodon , 41 
Dicrocynodontidae, 41 
Dicrostonyx , 87 
Didactyla, 171 
Didelphia, 41, 164, 168 
Didelphidae, 41 
Didelphinae, 42 
Didelphis, 42, 170 
Didelphodon , 41 
Didelphodontinae, 41, 48, 
Didelphodus, 48 
Didelphoidea, 41, 171 
Didermocerus , 142 
Didolodidae, 124 
Didolodontidae, 124 
Didolodus , 124 
Didymictis, 108 
Didymoconus , 106 
Diheterocnus , 70 
Dikkomys, 80 
Dilambdodonta, 176 
Dilophodon, 140 
Dimerostephanus , 127 
Dimylidae, 50 
Dimylus , 50 
Dinadurus, 118 
Dmailurictinae, 118 
Dinailurictis, 118 
Dinictinae, 118 
Dinictis, 118, 230 
Dinobastis , 121 
Dinoceras ; 242 
Dinocerata, 131, 240-242 
Dinoceratidae, 131 
Dinocerea, 131 
Dinocynops , 109 
Dinocyon, 110, 223 
Dinofelis, 119 
Dinohyus , 144 
Dinomyidae, 95, 212 
Dinomyina, 95 
Dinomys, 95 
Dinopithecus, 66 
Dinotherioidea, 134 
Dtnotoxodon, 128 
Dinoziphius, 102 
Diocartjierium, 94 
Diochotichus, 101 
Dioplotherium , 135 
DiphyUa , 57, 58 
Dipilus, 45 
Diplacodon, 138 
Diplacodontinae, 138 
Diplarthra, 240 
Diplasiothcrium, 125 
Diplobune , 147 
Diplobunops , 148, 263 
Diploclonus, 138 
Diplocyttodon, 41 


Diplocynodontidae, 41 
Diplogale , 116 
Diplolopkodon , 140 
Diplolophus , 81, 202 
Diplomesodon, 51 
Diplomys, 99 

Dipodidae, 93, 199, 200, 205, 213 

DipodiUus , 88 

Dipodina, 93 

Dipodinae, 93 

Dipodipus, 93 

Dipodoidae, 199, 200, 203, 205, 209 
Dipodoidea, 92, 198, 205, 209 
Dipodomyinae, 81 
Dipodomys , 81 
177 Dipoides , 82 

Diprionomys, 81 
Diprotodon, 47,148 
Diprotodontia, 171 
Diprotodontidae, 47, 172 
Dipsalidictides , 107 
Dipsalidictis , 107 
Dipsalodon, 107 
Dipsidae, 93 
Dipus, 93, 209 
Dirias , 56 
Discopus , 59 
Dissacusy 106 
Dissopsalisy 107, 219 
DistoechuruSy 45 
Ditetrodon, 242 
Djadochtathcrium, 40, 168 
Dobsonia, 54 
Docodon , 41 
Docodontidae, 41 
Doedicuridae, 74 
Doedicurinae, 74, 194 
Doedicurini, 74 
DoedicuritSy 75 
Doellotatusy 72 
Dolicavtay 95 
Dolichohippus, 137 
Dolichophyllum , 57 
DolichopithecuSy 66 
Dolichorhinae, 138 
Dolichorhininae, 138, 255 
DolichorkinoideSy 138 
Dolichorhinus, 138 
Dolichotinae, 95, 212 
DolichotiSy 95 
Doliochoerinae, 146 
DoliochoeruSy 146, 262 
DologaUy 117 
Dolomys, 87 
Damnina t 51,178 
Dorcabune, 152 
Dorcadoryx, 161 
Dorcadoxa, 161 
Dorcatherium , 152 
Dorcatragus , 161 
Dorcelaphusy 154,155 
DorcopstSy 47 
Dorudon, 100 
Dorudontidae, 100 
Dracoclaenus, 123 


Dracontolestesy 53 
Dremomys, 79 
Dremotherium, 152 
Drepanodon , 120, 121 
Drepanomerydnae, 153 
DrepanomeryXy 153 
Drepanycteris , 56 
Dromicidy 45 
Dromiciops, 42 
Drontocyotty 106 
Dromomerycinae, 153, 267 
Dromomerydni, 153 
Dromomeryx, 153, 268 
Drosomysy 91 
DrymomySy 92 
Dryolestesy 40 
Dryolestidae, 40 
Dryomys , 92 
Dryopithednae, 67, 188 
DryopithecuSy 67 
Duboisia , 158 
Duchesnehippusy 136, 254 
Dugongy 135 
Dugongidae, 135 
Dugonginae, 135 
Dupliddentata, 75, 196 
Dusicyon, 109, 223 

(Cerdocyon) microtis, 109 
Dusignathus, 121 
Dyacopterus, 54 
Dymecodon, 52 
Dyromys, 92 
Dyseohyus, 146 
Dyseolemur, 63 
Dyseomeryx, 153 
Dyseotylopus, 150, 265 

EboroziphiuSy 101 
Echidna , 39 
Echidnidae, 39 
Echimyda, 98 
Echimyidae, 98, 210, 211 
Echirayinae, 98 
Echimys, 99 
Echinogale , 53 
EchinomySy 99 
Echinoprocta, 94 
EckinopSy 48 
Echinosciurus, 78 
Echinosorexy 50 
Echinosoridnae, 49 
Echiotkrixy 90, 208 
Echymina, 98 
Echymipera, 44 
Echymyidae, 98 
Ectodon, 124 
Ectoconodon, 41 
Ectoconus, 124 
Ectpganidae, 68 
Ecioganusy 69,190 
Ectophylla, 58 
Ectypodu$y 39 

Edentata, 69, 172-175, 190, 
194, 195, 239 
Edentati, 69 
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Educabilia, 172, 174 
Edvardotrouessartia, 127 
Effodientia, 195 
Eggysodon , 142 
Egocerus , 160 
Eidolon , 54 
Elachoceras, 131 
Elaphodus , 153 
Elaphurus, 154 
Elaphus, 154 
Elasmodontomyinae, 96 
Elasmodontomys , 96 
Elasmognathus, 140 
Elasmotheriidae, 141 
Elasmotheriinae, 143 
Elasmotherina, 143 
Elasmotherium, 143 
Elephantidae, 133, 247, 249 
Elephantina, 134 
Elephantinae, 134 
Elephantoidea, 132, 247, 249 
Elephantulus, 50 
Elephas, 134, 190, 243, 246, 249 
antiquus , 246 
hysudricus , 246 
Eleutherocercus , 74 
Eligmodontia , 84 
EXiomys , 92 
Eliurus, 86 
Ellipsodon, 123 
Ellobii, 88 
Ellobiinae, 88 
EUobiini, 88 
Ettobius, 88, 207 
Elomeryx , 147 
Elotheriidae, 144 
Elotheriinae, 144 
Elotherium, 144 
Elphidotarsilts, 64 
Elpidophorus, 53 
Emballonura, 55 
Emballonuridae, 55 
Emballonurina, 55 
Emballonurinae, 55 
Emballonuroidea, 55 
Embolotheriinae, 138, 255 
Embolotherium, 138, 255 
Embrithopoda, 134, 240, 250 
Emperodon t 49 
Empetr6s, 217 
Enchisthmes , 58 
Engyodon , 142 
Enkydra, 115 
Enhydrina, 115 
Enhydrinae, 115 
Enkydriodon, 115 
Enhydris , 115 
Enhydrocyon t 110 
Ennocodon, 41 
Enneoconus , 124 
Enneodon, 41 
Entelodon , 144 
Entelodontidae, 144, 259 
Entelodontinae, 144 
Entelodontoidea, 144 


Entelonychia, 126, 237, 238 
Entomolestes , 49 
Entoptychinae, 80 
Entoptychus, 80 
Eoanthropus, 68, 188 
Eobasileidae, 131, 242 
Eobasileus , 131, 242 
Eocardia, 94 
Eocardidae, 94 
Eocardiidae, 94 
Eocerus, 158 
Eocetus, 100 
Eochalicotherium , 127 
Eochiromys , 64 
Eoconodon , 106 
Eoctodon , 97 
Eodelphis, 41 
Eoglaucomys, 80 
Eohaplomys, 77 
Eohegetotherium, 130 
Eohippus, 136, 254 
Eohyrax t 127 
Eomegatherium, 70 
Eomellivora , 114, 227 
Eotneryx, 148 
Eometarhinus , 138 
Eomops, 60 
Eomoropinae, 139 
Eomoropodinae, 139 
Eomoropusj 139 
Eomyidae, 78, 199, 201, 204 
Eomys, 78, 209 
Eonycteris, 55 
Eopachyrucos , 130 
Eopiatanista , 103 
Eoproterotherium, 125 
Eosaccomys , 90 
Eosclerocolyptus , 74 
Eosiren, 135 
Eostciromys , 94 
Eostylocerus , 153 
Eostylops, 126 
Eothenomys, 87 
Eotherium , 135 
Eotheroides , 135, 251 
Eotitanopinae, 137 
EotitanopSy 137 
Eotitanotherium, 138 
Eo tragus, 158 
Eotrigonias, 141 
Eotylopus, 150 ' 

Eozapus , 92 
Eozostrodon, 40, 169 
Epanorthidae, 44 
Epanorthus, 45 
Ephyrachyus , 141 
Epiaceratherium, 141 
Epicuryceros, 154 
Epigaulvs, 78 
EpUiippus , 136 
Epimachairodontinae, 120 
Epimachairodus , 121 
Epimanteoceras , 138 
Epimanteoceratinae, 138 
Epimys , 89 


Epipatriarchus, 129 
Epipeltephilus , 73 
Epirusa, 154 
Epitherium , 125 
Epitriplopus, 141 
Epixerus, 79 
Epoicotheriidae, 69 
Epoicotherium, 69,191 
Epomophorus , 54 
Epomops , 54 
Eporeodon , 149, 264 
Eporeodontinae, 263 
Eptesicops , 59 
Eptesicus, 59 
Equidae, 136, 254 
Equinae, 137, 254 
Equoidea, 136, 253, 254 
, 137, 254 
Eremitalpa, 49 
Eremodipus, 93 
Erethizon, 94, 210 
Erethizontidae, 94, 211 
Erethizon tinae, 94, 211 
Erethizontoidea, 94, 211 
Erethyzonina, 94 
Ericius, 50 
Ericulus , 48 
Erignathus, 122 
Erinaceidae, 49, 176, 177 
Erinaceinae, 50 
Erinaceoidea, 49, 175, 176 
Erinaceus, 50 
Erinaddae, 49 
Erinadni, 49 
Ernestohaeckelia , 125 
Ernestokokenia , 124 
Eropeplus, 89 
Erophylla , 58 
Erythrocebus , 66 
Essonodon , 39 
Essoprion, 45 
Esthonychidae, 68, 189 
Esthonyx, 68, 189 
Euangelistes, 41 
Euarctos , 111, 225 
Euartiodactyla, 259 
Eubalaena , 105 
Eubelodon, 133, 245, 248 
Eucardiodon, 95 
Eucastor , 82 
Eucelophorus , 98 
Euceratherium , 162 
Eucetotherium, 104 
Eucheira, 56 
Eucholoeops , 69 
Euchoreutes, 93 
Euchoreutinae, 93 
Eucinepeltus , 74 
Eucladocerus , 154 
Eucosmodon , 39 
Eucosmodontinae, 39 
Eucreodi, 108, 217-219, 221 
Eucrotaphus , 149 
Eudaemonema , 53 
Euderma , 60 
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Eudinoceras, 131 
Eudolops, 45 
Eudromicia , 45 
Euhapsis , 82 
Eumegamyidae, 95 
Eumegamyinae, 96 
Eumegamys, 96 
Eumeryx, 152, 267, 268 
Eumetopias , 121 
Eumops, 60 
Eumyini, 83, 206 
Eumylodon , 71 
Eumys , 83 
Eutnysops, 97 
Euneomys, 85 
Eunycteris , 54 
Euoplocyon, 110 
Euoticus, 63 
Euowenia, 47 
Eupetaurus, 80 
EuphUuSy 97 
Euphracti, 72 
Euphractinae, 72,193 
Euphractini, 72, 193 
Euphradus, 72,193 
Eupleres, 116 
Eupleridae, 115, 116 
Euplerini, 116 
Euprocyon t 112 
Euprotogonia, 123 
EuproXy 153 
Eurhinodelphidae, 102 
Eurhinodelphis, 102 
Europolemur, 64 
Euryacodon, 63 
Euryceros, 158 
Eurycerus, 158 
Eurygeniops, 127 
Eurygenium, 127 
Eurygeniusy 127 
Eurylambda, 41 
Eurymylidae, 75 
Eurymylusy 75, 196 
EuryuriiSy 74 
Euryzygoma, 47 
Euryzygomatomysy 98, 99 
Eusmilus, 120 
EutamiaSy 80 
Eutatinae, 72 
Eutatini, 72 
Eutatopsis, 72 
EutatuSy 73 

Eutheria, 40,47, 164, 165, 172, 174, 
190,196 
EutUastus, 41 
EiUomodiiSy 128 
Eutrachytheriidae, 129 
Eutrachytherus, 129 
Eutypomyidae, 82 
Eutypomys, 82, 202 
Eniypotherium, 129 
Euxerus, 79 
Eootomys, 87 

Felidae, 118, 220, 221, 228-232 


Felinae, 118, 230 
Felini, 118 
Fe/w, 119, 231, 232 
/tgfWKi glaucula, 232 
Feloidae, 115, 220 
Feloidea, 115, 219-222, 228 
Felovidy 100 

Felsinotheriumy 135, 251 
Fennecus, 109 

Ferae, 105, 174, 216, 217, 232 
FeroculuSy 51 

Ferungulata, 105, 174, 216 
Fifor, 87 

Fissipeda, 108, 174, 217-219, 221 

Fissipedia, 108 

Florentiamyinae, 81 

Florentiamysy 81 

Floridatragulus, 151 

Fornarina, 99, 213 

ForsUrcooperia, 142, 257 

Fossa, 116 

Fossinae, 116 

Fossini, 116 

Fructivorae, 54 

Frugivora, 54 

Funambulinae, 79 

Funambulini, 79 

Funambulus, 79 

Funisciurus, 79 

Faria, 58 

Furipteridae, 58 

Furipterina, 58 

Furipicrus, 58 

Gaindatherium , 142 
Galaginae, 63 
Galaginidae, 63 
Galago, 63 
Galagoidesy 63 
Galagonina, 63 
Galea, 95 
Galemys, 52 
Galenomys, 84 
Galeocebusy 62 
Galeopithecidae, 54, 179 
Galcopithecusy 54, 175, 179 
Galeopterus, 54 
Galeotherium, 117 
Galera, 113 
Galerella, 117 
Galeriscus, 117 
Galerix, 50 
Galetkylax, 107 
Galidisy 113 
Galidia , 117 
Galidictida, 228 
Galidictinae, 116 
Galididisy 117 
Galidiina, 116 
Galidiioae, 116 
GalUaetatuSy 75 
Gamphotherium, 132 
Gangicobus, 159 
Ganodonta, 68 
Garzonia, 44 


Garzonidae, 44 
Gazella, 161 
Gazellinae, 160,161 
Gazellospira, 161 
Gelada, 66 
Gelastops, 48 
Gelocidae, 152, 265, 266 
Gelocus, 152 
Genetta, 116 
Geniohyidae, 135 
Gcniohyus, 135 
Genomastodon, 132 
Geocapromys, 97 
Geogale, 49 
Geogalinae, 48 
Geolabis, 53 
Geomyidae, 80, 201 
Geomyina, 80 
Geomyinae, 80 
Geomyoidea, 80, 199, 202 
Geomys, 80 
Georychidae, 99 
Georychina, 99 
Georychus , 99 
Geosciurus, 79 
Geotrypus, 52 
Geoxus, 84 
Gerbillidae, 83 
Gerbillina, 83, 88 
Gerbillinae, 88, 207 
Gerbillus, 88 
Gidleumys, 81 
Gidleyina, 124 
Gigantocamelus, 150 
Gigantopithecus, 67 
Giraffa, 156 

Giraffidae, 156, 258, 259, 266-268 
Giraffinae, 156 
Giraffoidea, 155, 267, 268 
Giraffokeryx, 156 
Glaucomys, 80 
GlauconycteriSy 59 

Glires, 75, 172-174, 196, 216, 217 
252 

Gliridae, 91 
Glirinae, 91, 209 
Gliriscus, 92 

Gliroidea, 91, 199, 205, 209 
Glirottia, 42 
Glirulusy 92 
Glis, 91, 92 
Glischropus, 59 
Globicephala , 104 
Glossophaga, 57 
Glossophagina, 57 
Glossophaginae, 57 
Glossotherium, 71, 192 
Glyphodon , 125 
Glyphony cteri$y 57 
Glyphotes, 79 
Glyptatelinae, 74 
Glyptatelus, 74,194 
Glyptodon , 75, 194 
Glyptodontia, 73 
Glyptodontidae, 74* 75, 194 
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Glyptodontinae, 75, 194 
Glyptodontoidae, 73 
Glyptodontoidea, 73, 194 
Glyptotherium , 75, 194 
Gnatkabelodon, 132, 245, 248 
Gnathabeiodontinae, 132, 248 
Gnathotitan , 138 
Gobiatherium , 131, 242 
Gobicyon , 111 
Gobiohyus , 144, 262 
Gobiolagus , 76 
Golunda , 89 

Gomphotheriidae, 132, 246-248 
Gomphotheriinae, 132, 247, 248 
Gomphotherium , 132, 245, 248 
angustidens, 248 
Goniacodoti, 106 
Goniodontomys, 87 
Gonotelma , 147 
Gorgon , 160 
Gorilla, 68 
Graecoryx , 158 
Grammomys , 89 
Grampus , 103 
Grangeria , 139 
Grangerimus, 80 
Graomys, 84 
Graphimys, 98 
Graphiuridae, 92 
Graphiurinae, 92, 2Q9 
Graphiurini, 92 
Graphiurus, 92, 209 
Gravigrada, 69, 240 
Gravigrades, 244 
Gregorymys, 80 
Griphodon , 131, 243 
Griphomys , 81 
Griphopithecus t 67 
Griquatherium, 156 
Grison , 113 
Grisonella t 114 
Grisoninae, 113 
Gryphoca , 122 
Grypolithax , 103 
Grypomys , 89 
Grypotherium , 71 
Guepardidae, 118 
Guepardina, 119 
Guerlinguetus, 78 
Guilielmoflowcria , 124 
Guilielmoscottia t 129 
GuXo, 114 
Gulonina, 113 
Guloninae, 113, 227 
Gunomys , 90 
Gymnobelideus, 46 
Gymnoptychus , 78 
Gymnopyga , 66, 186 
Gymnura t 50 
Gymnurinae, 49 
Gymnuromys, 86 
Gyomys , 90 
Gypsonictops, 49 
Gypsorhychus t 99 
Gyrencephala, 172, 174 


Gyriabrinae, 96 
Gyriabrus , 96 
Gyrignophus, 98 
Gyrinodon , 128 

Habromeryx, 154, 155 
Hadrocyon , 111 
Hadromys, 89 
Hadropithecinae, 62 
Hadropithecus , 62 
Hadrosciurus , 78 
Haeromys, 90 
Halamydae, 83 
Halianassa t 135, 251 
Halichoerus t 122 
Halicore , 135 
Halicoridae, 135 
Halitherida, 135 
Halitheriidae, 135 
Halitheriinae, 135 
Halitherium , 135, 251 
HaUomys , 86 
Halmadromus , 45 
Halmarhiphus , 44 
Halmaselus, 45 
Halmaturidae, 46 
Halmaturus , 47 
Halytherium, 135 
Hapale, 65, 185 
Hapalemur , 62 
Hapalemurina, 62 
Hapalidae, 65 
Hapalodectes , 106 
Hapdloidcs, 69 
Hapalomys , 88 
Hapalops , 69 
Hapalotis , 89 
Haplaletes , 123 
Haplobunodon, 147 
Haploconus, 124 
Haplocyon , 110 
Haplocyonoides , 110 
Haplodontheriidae, 128 
Haplodontheriinae, 128 
Haplodofithorium , 128 
Haplodontidae, 77, 128,199 
Haplodontotherium , 128 
Haplolambda , 131 
Haplomeryx, 149 
Haplomylus , 123 
Haplomys , 77 
Haploodontini, 77 
Haploodontoidea, 77 
Harpagolestes , 106 
Harpaladae, 65 
Harpiocephalus, 60 
Harpyia , 55 
Harpyionycterinae, 55 
Harpyionycteris, 55 
Hayoceros, 157 
Hegetotheria, 130 
Hegetotheridae, 130 
Hegetotheriidae, 130, 238 
Hegetotheriinae, 130 
Hegetothorium , 130 


HtlaltlcSy 140, 256 
Helaletidae, 140 
Helaletinae, 140 
Helamys , 83 
Helarctos , 111 
Helicoceras, 161 
Helicophora , 161 
Helicoportax, 158 
Helicotragus , 161 
Helictidina, 114 
Helictidinae, 114 
Helictisy 114 
Heliophobiu$ t 99 
Heliophobus , 99 
Heliosciurus, 79 
Heliosorcx, 51 
Heliscomys, 81 
Helladotheridae, 156 
Helladotherium, 156 
Helogale , 117 
Helohyidae, 143 
Helokyus , 144, 262 
Hemiacodon, 63 
Hemibelideus, 46 
Hemibos , 158 
HemicenteteSy 48 
Hemicyon, 110, 223, 225 
Hemicyoninae, 110, 223, 225 
Hemiderma , 58 
Hemiderminae, 58 
Hemieckinus , 50 
Hemigalago , 63 
Hemigalida, 228 
Hemigalidia, 117 
Hemigalina, 116 
Hemigalinae, 116 
Hemigalini, 116 
Hemigalus , 116 
Hcmiganus, 69 
Hemihegetotherium, 130 
Hemimeryx , 147 
Hemionus, 137 
Hemipsalodon, 107 
Hemistrepsiceros , 157 
Hemistylops , 126 
Hemisyntrachelidae, 102 
Hemisynlrachelus, 103, 215 
Hemithlaeus , 124 
Hemitoxodon , 128 
Hemitragus , 162 
Henricosbornia, 126 
Henricosbomiidae, 126 
Heptacodon , 147 
Heptaxodon , 96, 212 
Heptaxodontidae, 95, 212 
Heptaxodontinae, 95, 96 
Heptodon, 140, 256 
Herpailurus, 119 
Her pastes , 117, 228 
fasciatus, 117 
Herpestidae, 115, 228 
Herpestina, 115,117 
Herpestmae, 117 
Herpestini, 117 
Herpestoidea, 220, 228 
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Herpestoidei, 115, 219, 220, 228 

Herpetairus , 41 

Herpetocetus , 104 

Herpetomys , 87 

Herpetotherinae, 42 

Herpetotherium , 42 

Hesperhys , 146, 262 

Hesperocetus, 101 

Hesperoloxodon , 134, 249 

Hesperomyidae, 83 

Hesperomyinae, 83 

Hesperomyini, 83, 206 

Hesperomys , 84 

Hesperoptenus, 59 

Hesperoscalops , 52 

Hesperosciurus, 78 

Hesperosiren, 135 

Heteraletes , 140 

Heterocemas, 155, 268 

Heterocephalus, 99 

Heterocetus, 105 

Heterochiromys , 64 

Heterocnus , 70 

Heterocricetodon, 85 

Heterodelpkis , 103 

Heterofelis , 120 

Heterogeomys , 81 

Heterohyrax , 134 

Heterohyus , 64 

Heteromeryx , 151 

Heteromyidae, 81, 202, 213 

Heteromyina, 81 

Heteromyinae, 81 

Heteromys , 81 

Heteroprox , 153 

Heleropsomys, 98 

Heterosminthus, 92 

Heterosorex , 51 

Heterotitanops , 138 

Hexameryx , 157 

Hexaprotodon , 148, 263 

Hexobelomeryx , 157 

Hicanodonta, 72 

Hipparion, 137, 254 

Hippidion , 137 

Hippidium , 137 

Hippocamelus , 155 

Hippohyus , 145 

Hippoidea, 136 

Hippomorpha, 136, 253 

Hippopotamidae, 148, 258, 260, 262 

Hippopotamus , 148, 258, 263 

Hipposideridae, 56 

Hipposiderinae, 56 

Hipposideros , 56 

Hippotheriina, 137 

Hippotheriinae, 137 

Hippotherium , 137 

Hippotigris , 137, 254 

Hippotragina, 159 

Hippotraginae, 159, 271 

Hippotragini, 159, 271 

Hippotragus, 160, 270 

Histiotus , 59 

Histricidae, 93 


Histriophoca , 122 
Hoattghonius , 64 
Hodomys , 85 
Holmesina , 73 
Holochilus, 85 
Holothylax , 42 
Homacodon , 143 
Homacodontinae, 143 
Homalodontotheridae, 127 
Homalodontotherium , 127 
Homalodotheriidae, 127, 237, 238 
Homalodotherium, 127, 237 
Homalostylops , 126 
Hominidae, 68, 187, 188 
Hominoidea, 66, 67, 184, 187, 188 
Homo, 68, 181, 188 
sapiens , 188 
Homogalax , 140 
Homopsomys t 98 
Homo-simiadae, 188 
Homotherium , 121 
Homunculidae, 64, 184 
Homunculus , 64, 184, 189 
Honanotherium, 156 
Hoplocetinae, 102, 215 
Hoplocetus, 102 
Hoplomys, 98 
Hoplophoneinae, 120 
Hoplophoneus, 120,121 
Hoplophora , 74 
Hoplophoridae, 74, 194 
Hoplophorinae, 74, 194 
Hoplophorus, 74,194 
Horatiomys , 83 
Huetia, 49 

Humboldtidae, 132, 248 
Humboldtinae, 133, 248 
Hyaemoschus, 152 
Hyaena t 118 
Hyaenadae, 117 
Hyaenaelurinae, 121 
Hyaenaelurus , 121 
Hyaenarctinae, 225 
Hyaenarctos , 111 
Hyaenictis, 118 

Hyaenidae, 117, 218, 220, 228-231 
Hyaeninae, 118 
Hyaenodon, 107 
Hyaenodontidae, 107 
Hyaenodontinae, 107, 219 
Hyaenognathus , 111 
Hyainailourinae, 121 
Hyainailouros , 121, 230 
Hybomys, 89 
Hydaspicobus, 159 
Hydaspitherium, 156 
Hydrictis, 115 
Hydrocharina, 95 
Hydrochoeridae, 95, 211, 212 
Hydrochoerinae, 95 
Hydrochoeropsis, 95 
Hydrochoerus, 95 
Hydrodamalidae, 135 
Hydrodamalinae, 135 
Hydrodamalis, 136 


Hydrogale , 115 
Hydromina, 91 
Hydromyinae, 91, 208 
J Hydromys, 91 
Hydro poles, 155 
Hydropotinae, 154,155 
Hydropotini, 155 
Hydrurga , 122 
Hyelaphus , 154 
Hyemoschidae, 152 
Hyemoschus , 152 
Hylarnus , 160 
Hylobates, 67 
Hylobatidae, 67, 187 
Hylobatina, 67 
Hylobatinae, 67 
Hylochoerus , 146 
Hylomeryx , 143 
Hylomys , 50 
Hylomyscus , 89 
Hylonycteris, 58 
Hylopetes, 80 
Hylopithecus , 67 
Hyoboops , 147 

Hyodonta, 143, 145, 259, 261 
Hyomeryx, 148 
Hyomys , 89 
Hyopotamidae, 147 
Hyopotaminae, 147 
Hyopotamus , 147 
Hyopsodinae, 123 
Hyopsodonta, 177 
Hyopsodontidae, 123, 177, 234 
Hyopsodontinae, 123 
Hyopsodus , 123 
Hyosus, 145 
Hyotheriinae, 145 
Hyotherium , 145 
Hyotitan , 138 
Hyperacrius, 87 
Hyperailurictis, 118 
Hypercoryphodon , 131 
Hyperdichobune, 143 
Hyperhippidium , 137 
Hyperleptus, 69 
Hyperoodon, 102 
Hypertragulidae, 151, 264, 266 
Hypertragulinae, 151 
Hypertragulini, 151 
Hypertraguloidea, 151 
Hypertragulus , 151 
Hypisodontinae, 151 
Hypisodontini, 151 
Hypisodus , 151 
Hypnomys , 92 
Hypoconifera, 143, 259 
Hypoderma , 54 
Hypogeomys , 86 
Hypohippus , 137, 254 
Hypolagus , 76 
Hypotheria, 164 
Hypotheridium , 48 
Hypselephas , 134, 249 
Hypselochoerus , 149 
Hypsignathus , 54 
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Hypsimys, 84 
Hypsiprimnodontidae, 46 
Hypsiprymnodon, 47 
Hypudacus, 87 
Hyrachyidae, 141, 257 
Hyrachyinae, 141 
Hyrachyus, 141 
Hyracidae, 134, 250 
Hyracodon, 44, 141 
Hyracodontherium, 147 
Hyracodontidae, 141, 257 
Hyracodon tinae, 141 
Hyracoidea, 134, 240, 250, 251 
Hyracolestes , 106 
Hyracotheriinae, 136 
Hyraeotherium, 136, 140, 253, 254 
Hyrax , 134 

Hystricidae, 93, 199, 210, 213 
Hystricina, 210 
Hystricinae, 93 
Hystricini, 93 
Hystricogiiathi, 198, 213 
Hystricoidae, 199 

Hystricoidea, 93, 204, 205, 210, 211 
Hystricomorpha, 93, 199, 205, 209, 
210 

Hystxicomorphi, 198, 213 
Hystrix , 93 

la, 59 

Ichneumia, 117 
Ichthyomys, 85 
Icochilus , 129 
Ictailurus , 119 
Icticyon , 110 
Ictidopappus, 108 
Ictitheriinae, 117, 229 
Ictitherium , 117, 229, 230 
Ictonychinae, 113 
Ictonyx , 114 
Ictops , 49 
Ictopsidae, 49 
Ideodelphys , 42 
Idiocetus , 105 
Idionycteris , 60 
Idiophyseter, 102 
Idiorophus , 102 
Idiuridae, 82 
Idiurinae, 82 
Idiurus , 82, 203 
Ignatius, 64 
Ilingoceratinae, 157 
Ilingoceros, 157, 269, 270 
Indarctos , 111, 224, 225 
Indolophus, 140 
Indomeryx, 152 
Indoredunca, 159 
Indraloris, 63 
Indratherium, 156 
Indri, 62 

Indricotheriinae, 142 
Indricotherium, 142 
Indridae, 62 
Indris, 62 
Indrisidae, 62 


Indrisina, 62 
Indrodon, 53 
Ineducabilia, 172 
Infrapithecus, 129 
Jfwa, 101, 215 
Iniidae, 215 
Iniina, 101 
Iniinae, 101 
Iniopsis, 103 
Inomys, 84 

Insectivora, 48, 174-179,182, 189 

Insulaemus, 91 

Interatheridae, 128 

Interatheriidae, 128, 129, 237, 238 

Interatheriinae, 129 

Interatherium, 129 

Interchoerus, 146 

Interhippus, 127 

Inuus, 186 

Iomys, 80 

Iranotherium, 143 

Irenomys, 85 

Ischnoglossa, 58 

Isckyorhynchus, 101 

Isckyrictis, 113 

Isckyrocyon, 110 

Ischyromyidae, 77, 200, 201, 209 

Ischyromyinae, 77 

Ischyromynae, 77 

Isckyromys, 77, 78 

Isckyrosmilus, 120 

Isckyrotomus, 77 

Isectolophidae, 140 

Isectolopkus, 140 

Isocetus, 104 

Isolobodon, 98 

Isomyopotamus, 97 

Isoodon, 44 

Isoproedrium, 129 

Isostylomys, 96 

Isotemnidae, 127, 238 

Isotemnus , 127 

Isotkrix, 99 

Issiodoromys, 82, 204, 205 
Itkydontia, 98 
Ixacantkus, 103 

Jaculidae, 93 
Jaculinae, 93 
Jaculini, 93 
Jaculus , 93 
Jaguarius, 120 
Jentinkia, 112 
Jepsenella, 64 
Jepsenia, 123 
Josepkoleidya, 124 

Kalobatippus, 137 
Kanisamys, 85 
Kannabateomys, 99 
Kansasimys , 78 
Karakoromys, 83 
Kekenodon, 100 
Kentriodon, 103 
Kentriodontinae, 216 


Kepolestes , 40 
Kerivoula, 60 
Kerivoulinae, 60 
Kerodon, 95 
Khirtharia, 144 
Kibenikhoria, 126 
Kimbetokia, 39 
Kiodontinae, 54 
Kiodotus, 55 
Koala, 46 
Koalidae, 45, 46 
Kobikeryx , 159 
Kobus, 159 
Xogia, 102, 215 
Kogiidae, 102 
Kogiinae, 102 
Kogiopsis, 102 
Kolonocus, 113 
Kolpochoerus, 145 
Kolpokippus, 137 
Kraglievichia, 73 
Kraterohippus, 137 
Kurtodon, 41 
Kurtodontidae, 40 

Labidolemur , 64 
Lacknomys, 99 
Laepkotis, 59 
Lagenorhynchus, 104 
Lagidium, 97 
Lagomerycidae, 155, 268 
Lagomeryx, 155, 267, 268 
Lagomina, 75 

Lagomorpha, 75, 173, 174, 196, 197 

Lagomyidae, 75 

Lagomys, 75 

Lagopsis, 75 

Lagorchestes, 46 

Lagostomidae, 97 

Lagostomus, 97 

Lagostropkus, 46 

Lagothrix, 65, 185 

Lagurus, 87 

Lama, 150 

Lambdotheriidae, 137 
Lambdotheriinae, 137 
Lambdotherium, 137, 255 
Lamprolitkax, 103 
Lantanotheriwn, 50 
Lantkanotherium, 50 
Laoceras, 242 
Laolestes, 40 
Laomys, 89 
Laphictis, 113 
Laria, 79 
Lariscus, 79 
Lasiomys, 90 
Lasionycteris, 59 
Lasiopodomys, 87 
Lasiopus, 117 
Lasiopyga, 66, 186 
Lasiorhinus, 46 
Lasiurus, 56, 59 
Latax, 115 
Lataxinae, 114 
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Lavia, 56 
Lefalaphodon, 242 
Leggada, 90 
Leggadina, 90 
Leidymys, 83 
Leimacomys , 90 
Leitkia, 92 
Lelongia, 94 
Lemmi, 86 
Lemmini, 86 
Lemmus , 87 
Lemniscomys , 89 
Lemur , 62,181 
Lemuridae, 61 
Lemuriformes, 61,182, 183 
Lemurinae, 62 

Lemuroidea, 61,176, 181, 182 
Lenontys , 91 
Lenothrix, 89 
Lenoxus, 84 
£*>, 120 
Leontinia , 127 
Leontiniidae, 127, 237, 238 
Leontocebus, 65, 185 
Leopardus , 119, 232 
Lepidolemur , 62 
Lepidota, 195 
Lepilemur t 62 
Lepilemurina, 62 
Leporidae, 76, 196, 197 
LeporiUus , 90 
I^eporinae, 76,197 
Leporinorum, 76 
Leptacerathcrium , 142 
Leptacotherulum, 144 
Leptailurus , 119 
Leptarctinae, 114 
Leptarctus , 114, 227 
Leptauchenia , 149 
Leptaucheniinae, 149, 263 
Leptictidae, 49, 177 
Leptidis , 49 
Lcptobos, 158 

Leptochoeridae, 144, 260, 261 
Leptochoerus , 144 
Leptocyon, 109 
Leptodon t 134 
JLeptogale, 48 
Leptomeryddae, 151 
Leptomerydnae, 151 
Leptomerydni, 151 
Leptomeryx , 151 
Leptomys , 91 
Leplonychotes, 122 
Lcptonycteris , 58 
Leptonyx , 115,122 
Leptophoca , 122 
Leptoplesictis , 115 
Leptoreodon t 151 
Leptosciurus , 78 
Leptotheridium , 147 
Leptotomus f 77 
Leptotragulinae, 151 
Leptotragulini, 151 
Leptotragulus , 151 


Leptotragus , 159 
Lepus, 76 
Lestodon , 71 
Libytherium, 156 
Licaphrium , 125 
Licaphrops, 125 
Lichanotus , 62 
Lichonycteris, 58 
Limnenetes , 143, 149 
Limnocyon, 107 
Limnocyoninae, 107 
Limnoecus , 51 
Limnogale , 49 
Limnohyops f 137 
LimnomySt 89, 91 
Limnopithecus, 67 
Limnotragus , 158 
Linsang, 116 
Liodontia , 77 
Liolithax , 103 
Liomys , 81 
Liotcmus, 40 
Liponycteris , 56 
Lipotes, 101 
Lipotyphla, 176, 177 
Lissencephala, 172 
Lissodelphis, 104 
Listriodon, 145, 262 
Listriodontidae, 145 
Listriodontinae, 145 
Litaletes , 123 
Lithocranius , 161 
Litocranius, 161 
Litodontomys, 94 
Litolestes , 123 
Litomylus , 123 
Litopterna, 124, 235 
Lobodon , 122, 233 
Lobodoninae, 122 
Lobodontina, 122 
Lobodontinae, 122 
Lobostoma , 57 
Lobostominae, 57 
Lomaphorops, 74 
Lomaphorus, 74 
Lomomys , 97 
Loncheres , 99 
Loncheridae, 98 
Loncherinae, 98 
Loncherini, 98 
Lonckodelpkis , 101 
Lonchoglossa, 57 
Lonchophylla, 57 
Lonchorhina , 57 
Lonchothrix, 99 
Longirostrinae, 132, 248 
Longirostromerydnae, 152 
Longirostromeryx, 152 
LorUra, 115 
Lophialetes, 140 
Lophiaspis , 140 
Lophiobunodon t 147 
Lophiodochoerus, 140 
Lophiodon, 140 
Lophiodontidae, 140 


Lophiodontoidea, 139 
Lophiohyus , 144 
Lophiomeryx , 152 
Lophiomyidae, 83, 86 
Lophiomyinae, 86 
Lophiomys, 86 
Lophiotherium , 136 
Lopkocetus, 103 
Lopkochoerus , 146, 261 
LophocricetuSy 86 
Lopho$toma t 57 
Lophuromys , 90 
Lorentzimys , 90 
Loricata, 72,193 
Loricati, 72 
Loridae, 62 
Loris, 63 
Lorisidae, 62 
Lorisiformes, 62, 182 
Lorisinae, 62, 63 
Loveina, 63 
Loxaulax, 39 
Loxodonta t 134, 246, 249 
Loxodontinae, 134, 249 
Loxolithax , 103 
Loxoiophodotty 242 
LoxolophuSy 105 
LuanthuSy 94 
Luantus, 94 
Zri«/ra, 115 
Lutravus , 115 
LtUreola , 113 
Lutreolindy 42 
Lutridae, 112 
Lutrina, 112,114 
Lutrinae, 114, 227, 233 
Lutrogale, 115 
Lybipithecus , 66 
LycalopeXy 109 
Lycaon , 110, 223 
Lycaonidae, 108 
Lycaonina, 109 
Lycopsis , 43 
Lycyaena, 118 
Lydekkeria, 132 
Lydekkerion, 111 
Lymodon, 71 
Lynchailurusy 119, 231 
Lynddae, 118 
Lyndna, 118 
Lyncodon , 114 
Lyncodontinae, 113 
Irywx, 119, 231 
LyroceruSy 157 
Lyroderma, 56 
Lyssodes, 186 

Macaca, 66, 186 
Macaddae, 66 
Macaco y 186 
MacacuSy 66, 186 
Macaquoy 186 
Machaerodontidae, 118 
Machaerodontinae, 120 
MachaeroideSy 107, 108 
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Machaeroidinae, 107 
Machaeromeryx, 152 
Machairodontinae, 107, 120 
Machairodus, 120, 230 
Machlydotherium , 73 
Macrauchenia, 125 
Macraucheniidae, 125, 235 
Macraucheniinae, 125 
Macrocavia, 95 
Macrochirifer, 103 
Macroderma, 56 
Macroechinus, 50 
Macroeuphractus, 72 
Macrogalidia, 116 
Macrogeomys, 81 
Macroglossi, 54 
Macroglossinae, 54 
Macroglossum, 55 
Macroglossus, 55 
Macrognathomys , 84 
Macrophylla, 57 
Macrophyllum, 57 
Macropidae, 46 
Macropodidae, 46 
Macropodinae, 46 
Macropus , 47 
Macrorhinus, 123 
Macroscelides, 50 
Macroscelididae, 50, 176, 178 
Macroscelidina, 50 
Macroscelidoidea, 50, 175, 176 
Macrotarsuis, 63,184 
Macroiarsomys , 86 
Macrotheriidae, 139 
Macrotheriinae, 139 
Macrothcrium, 139 
Macrotis, 44, 57, 155 
Macrotus, 57 
Macroxus, 78 
Macruromys, 90 
Madoqua, 161 
Magotus , 186 
Jlfagitt, 66, 186 
Maimon , 186 
Majoria, 86 
Malacomys, 90 
Malacothrix, 91 
Mallomys, 91 
Malthacolestes, 41 

Mammalia, 39, 163-165, 169, 172, 
189, 194, 213, 214, 244, 249 
Mammocyon , 111 
Mammonteum, 249 
Mammonteus, 134, 249 
Mammontinae, 134, 249 
Mammut, 133, 245-247 
americanus , 246 
Mammuthinae, 249 
Mammuthus , 134, 246, 249 
Mammutidae, 133, 246, 247 
Mammutmae, 247 
Mammutoidea, 247 
Manatherium , 135 
Manatidae, 136 
Manatus , 136 


Mandrillus, 66 
Manidae, 75 
Manididae, 75 
Jlfawis, 75, 190, 195 
Manitsha , 77 
Mannodon t 45 
Manteoceras, 138 
Manteoceratinae, 138 
Jlfargay, 119, 231, 232 
glaucula glaucula , 232 
Marikina , 65 
Marmosa, 42 
Marmota , 79 
Marmotinae, 79 
Marmotini, 79, 201 
Marmotops , 79 

Marsupialia, 41, 164, 168, 170, 178 

Mar Us, 113 

Martina, 113 

Martinae, 113 

Martinogalc, 114 

Massoutcria, 100 

Mastacomys, 90, 208 

133, 236, 247 
Mastodonadae, 133 
Mastodontidae, 133, 246, 247 
Mastodontinae, 247 
Mastodontoidea, 132, 247 
Mastomys , 89 
Matthomeryx, 153 
Mauicetus , 104 
Maxschlosseria , 126 
Mazama, 155 
Mazamadae, 154 
Mediochoerus , 149 
Megabelodon, 132, 248 
Mcgacamelus, 150 
Megaceropinae, 139 
Megacerops, 139 
Megaceros , 154 
Megachiromyoides , 61 
Megachiroptera, 54 
Megachoerus, 144 
Megacrodon , 125 
Megactenomys , 98 
Megaderma , 56 
Megadermatidae, 56 
Megadermidae, 56 
Megaera , 54 
Megaerops, 54 
Megaglossa, 55 
Megahippus , 137, 254 
Megaladapidae, 61, 62 
Megaladapinae, 62 
Megaladapis, 62 
Megalaginae, 76, 197 
Megalagus , 76 
Megaleia , 47 
Megalictis , 113 
Megalindris, 62 
Megaloceros , 154 
Megalocninae, 70 
Megalocnus, 70 
Megaloglossus , 55 
Megalohyrax, 135, 250 


Megalomys , 84 
Megalonychidae, 69,192 
Megalonychioae, 70 
Megalonychoidea, 69 
Megalonychops, 70 
Megalonyckotherium, 69 
Megalonyddae, 69 
Megalonyx, 70 
Megalotidae, 108 
Megalotis , 109 
Megamyidae, 95 
Megamys, 96 
Megantereon , 120, 121 
Megantereontidae, 118 
Megantereontinae, 120 
Megaptera , 105 
Megapteropsis , 105 
Megatapirus , 140 
Megatarsius , 64 
Megatheriadae, 70 
Megathcriculus, 70 
Megathcridium , 70 
Megatheriidae, 70,192 
Megatheriinae, 70 
Megatherioidae, 69 
Megatheriops, 70 
Megatherium, 70, 236 
Megatylopus, 150 
Megopterna , 53, 178 
Melanodon, 41 
Melanomys, 84 
Jfcfefes, 114 
Melina, 114 
Melinae, 114, 227 
Melissiodon , 85 
Melissiodontidae, 83, 85, 206 
MeUivora , 114, 227 
Mellivorina, 114 
Mellivorinae, 114 
Mellivorodon, 118 
Melodon, 114 
Melogale, 114 
Melomys, 90 
Melonycteris, 55 

111, 225 
Menetes, 79 
Meninatherium , 142 
Meniscodon, 143 
39 

Meniscomys , 77 
Meniscotheriidae, 124 
Meniscotheriinae, 124 
Meniscotherium, 124 
Menoceras, 142 
Menodontinae, 138, 255 
Menodus, 139 

Menotyphla, 176, 177, 182, 183 
Mephitina, 114 
Mephitinae, 114, 227 
Mephitis, 114 
Mepkititaxus , 114, 227 
Meriones, 88 
Merionidae, 83 
Merionina, 83, 88 
Merriamoceros , 157 
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Meryceros , 157 
Merychippus , 137, 254 
Merychyinae, 149, 264 
Merychyus, 149, 264 
Merycochoerinae, 149, 263 
Merycochoerus , 149, 263 
Merycodontidae, 156 
Merycodontinae, 156 
Merycodus , 157, 269, 270 
Merycoides , 149 
Merycoidodon, 149, 264 
Merycoidodontidae, 148, 263, 264 
Merycoidodontinae, 148, 264 
Merycoidodontoidea, 148 
Merycopotamidae, 147 
Merycopotamus, 148 
Merycops , 147 
Mcsagriochoerus, 148 
Mesamynodon , 141 
Mesatirhinus , 138 
Mesaxonia, 136, 216, 217, 252 
Mesembriomys, 89, 208 
Mesocetus, 100,102,104 
Mesocnus, 70 
Mesocricetus , 86 
Mesocyon, 109, 222 
Mesodectes , 49 
Mesodma , 39 
Mesogaulus , 78 
Mesohippus, 136, 254 
Mesentery: c, 143 
Mesomys, 98 
Mesonychidae, 106, 218 
Mesonychoidea, 106, 217, 219 
Mesonyx, 106 
Mesophylla, 58 
Mesopithecus , 66 
Mesoplodon, 101 
Mesopropithecus , 62 
Mesoreodon , 149 
Mesorhinus, 125 
Mesosciurus, 78 
Mesosiren, 135 
Mesctaria , 123 
Meseteras , 105 

Mesotheriidae, 129, 237, 238 
Mesotheriinae, 129 
Mesotherium, 129, 236 
Mctacaenopus, 142 
Metacervulus , 153 
Metacheiromyidae, 69,191 
Metacheiromys, 69 
Metachirops , 42 
Metachirus, 42 
Metachriacus , 106 
Metacodon , 49 
Metacordylodon, 50 
Metadeiniktis , 118 
Metaepanorthus, 45 
Metahyrachyus, 141 
Metailurus, 118, 230 
Metamynodon, 141 
Metaphiomys , 83, 204 
Metapterodon , 107 
Metarchidiskodon, 134, 249 


Metarctos , 110 
Metarhinus, 138 
Metashizotherium, 139 
Metasinopa, 107 
Metasqualodon t 100 
Metatelmatheriinae, 138 
Metatelmatherium, 138 
Metatheria, 41,164, 165 
Metatitan } 138 
Metaxytheriwn , 135 
Metechinus , 49 
Meterix y 50 
Meteutatus, 72 
Metopocetus, 104 
Metopotoxus , 74, 194 
Metoreodon, 149 
Metridiochoerus, 145 
Metriodromus , 45 
Metriotherium , 143 
Miacidae, 108, 217, 218, 221, 222 
Miacinae, 108 
Miacis , 108, 221 
Miacoidae, 108 

Miacoidea, 108, 219, 221, 222, 229 
Miccylotyrans, 41 
Micrabderites, 45 
Microbiotheridae, 41 
Microbiotheriidae, 41 
M icrcfbiotheriinae, 41 
Microbiotherium , 42 
Microbunodon t 147 
Microcavia, 95 
Microcebina, 62 
Microcebus, 62 
Microcetus, 100 
Microchiroptera, 55, 180 
Microchoeridae, 63 
Microchoerus, 63 
Microclaenodon, 106 
Microcleptes, 40 
Microcleptidae, 40, 169 
Microcnus, 70 
Microcosmodon , 39 
Microdillus , 88 
Microdipodops , 81 
Microfelis , 119 
Microgale , 48 
Microlestes, 40 
Microlestidae, 40 
Micromeryx, 153 
Micromys, 88, 92 
Micronycteris, 57 
Micronyx, 115 
Micropternodus , 48 
Micropteropus, 54 
Microsciurus , 78 
Microselenodon t 147 
Microsore jc, 51 
Microsgualodon , 100 
Microstonyx , 145 
143 

Microsyops , 53 
Microsyopsidae, 53 
MicrotarsioideS) 64 
Microti, 87 


Microtidae, 83, 86 
Microtinae, 86, 207 
Microtini, 87 
Microtitan, 138 
Microtodon , 86 
Microtoscoptes , 87 
Microtragus , 160 
Microtus , 87 
Microxus, 84 
Microzeuglodon , 100, 215 
65,185 
Millardia , 89 
Mimetillus, 59 
Mimetodon , 39 
Mimocyon, 108 
Mimomys , 87 
Mimon , 57 
Mimotricentes , 106 
Miniop ter i, 60 
Miniopterinae, 60 
Miniopterus, 60 
Minuania , 42 
Mioclaenidae, 123 
Mioclaeninae, 123 
Mioclaenus , 123, 234 
Miohippus , 136, 254 
Miolabinae, 150 
ifcftoto&is, 150, 265 
Miomastodon , 133, 246, 247 
Miomegaderma , 56 
Miomeryx , 152 
Miomustela , 113 
Mionictis, 115 
Miophoca, 122 
Miopithecus, 66 
Miosiren, 135, 251 
Miosireninae, 135 
Miotapirus, 140 
Miotragocerus, 158 
Mioxicebus , 62 
Mioziphius, 102 
Mirounga , 123 
Mixocebus , 62 
Mixocetus , 104 
Mixoclaenus , 124 
Mixodectes , 53 
Mixodectidae, 53, 177 
Mixodectoidae, 53 
Mixodectoidea, 53, 178 
Mixtotheriidae, 144 
Mixtotheriinae, 144 
Mixtotheriodontidae, 144 
Mixtotherium , 144 
Moeripithecus , 67, 187 
Moeritheriidae, 132, 247 
Moeritheriinae, 247 
Moeritherioidea, 132, 247 
Moeritherium, 132, 247 
Mogera , 52 
Molossidae, 60 
60 

Molossina, 60 
Molossops , 60 
Molossus , 60 
Monachina, 123 
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Monachinae, 123 

Myadina, 114 

Myropteryx, 56 

Monachus , 123 

Myaladae, 52 

Myrsilus, 79 

Monodelphia, 47, 164, 168 

Mycetes, 65,185 

Mysops, 77 

Monodelphis , 42 

Mycetina, 65 

Mystacina , 60 

Monodon, 103 

Mycteromys , 90 

Mystacinae, 60 

Monodontidae, 103, 215 

Mydainae, 114 

Mystacinidae, 60 

Monophyllus , 57 

My dans, 114 

Myslacinus, 60 

Monosaulax, 82 

My gale, 52 

Mystacopidae, 60 

Monotherium, 123 

Mygalea, 52 

Mysiacops, 60 

Monotremata, 39, 164, 168 

Mygalinia, 52 

Mystax, 65, 185 

Monticavia, 95 

Mylagaulidae, 78 

Mysticete, 104 

Mookomys, 81 

Mylagaulodon, 78 

Mysticeti, 104, 214-216 

Mops, 60 

Mylagaulus, 78 

Mystipterus, 51, 180 

Mortnelaphus , 154, 155, 268 

Mylodon, 71, 192 

Mystromys, 86 

Morenocetus, 105 

Mylodontidae, 71, 192 

Mytonolaginae, 76, 197 

Mormoops , 57 

Mylodontinae, 71 

Mytonolagus, 76 

Mormopida, 57 

Myloglyptodon, 75 

Myzopoda, 59 

Mormopterus, 60 

Moropodidae, 139 

Mylohyus, 146 

Mylomys, 89 

Myzopodidae, 59 

Moropus , 139 

Myocastor, 97 

Naemorhedus, 162, 270 

Morphippus, 127 

Myodes, 87 

Nandinia , 116 

Morrillia, 132 

Myogale, 52 

Nandiniidae, 116, 228 

Moschidae, 152, 153 

Myogalidae, 52 

Nandiniini, 116 

Moschinae, 153 

Myogalina, 52 

Nannippus, 137 

Moschiola, 152 

Myohyracidae, 135, 251 

Nannocricetus, 86 

Moschus, 153 

Myohyracoidea, 134 

Nannolithax, 103 

Mouillacitheriwn, 143 

Myoidea, 83 

Nannopithex, 64 

MiAetia, 73 

Myolestes, 51 

Nannosciurinae, 79, 202 

Multituberculata, 39, 165, 168, 169, 

Myomimus , 92 

Nannosciurus, 79, 202 

172 

Myomorpha, 83, 198, 199, 202, 205, 

Nanocavia, 95 

Multungula, 243 

209, 213 

Nanodelphys, 42 

Mungos , 117 

Myomorphi, 198, 205 

Nanomcryx, 143 

Mungosina, 117 

Myonax, 117 

Nanonycteris, 54 

Mungotictis, 117 

Myonycteris, 54 

Nanotragulus , 151 

Mungotidae, 117 

Myopotamus, 97 

Napaeozapus, 92 

Mungotoidea, 115, 220, 228 

Myoptocia, 97 

Nasalis, 67 

MuHizia , 130 

Myoplerus, 60 

Nasilio, 50 

Mufiiziinae, 130 

My opus, 87 

Nasillus , 52 

Mufiizinae, 130 

Myoryctes, 86 

Nasua, 112 

Muntiacinae, 153, 267 

Myoscalops , 99 

Nasuella, 112 

Muntiacini, 153 

Myosciurus, 79, 202 

Nasuidae, 112 

Muntiacus, 153, 267 

Myosidae, 91 

Nasuinae, 112 

Muriculus, 90 

Myosorex , 51 

Natalidae, 58 

Muridae, 85, 88, 199, 205-209, 229 

Myospalacidae, 205 

Natalinia, 58 

Murina , 60, 88 

Myospalacini, 86 

Natalus , 58 

Murinae, 88, 208, 209 

Myospalax, 86, 207, 208 

Navajovius, 43 

Murininae, 60 

Myotalpa , 86 

Neacomys, 84 

Muroidae, 83, 199 

Myotalpavus, 86 

Necrogyntnurus, 50 

Muroidea, 83, 205, 207, 209 

Myotalpinae, 86 

Necrolemur, 63 

Mus, 83, 90 

Myotis, 59 

Nectfolemuridae, 63 

Muscardinidae, 91, 200 

Myotomys, 91 

Necrolemurinae, 63 

Muscardininae, 92 

Myotragus, 162 

Necrolestes , 53, 170, 178 

Muscatdinus, 91, 92 

Myoxicebus, 62 

Necrolestidae, 53 

Mustela, 113 

Myoxidae, 91,199 

Necromanis, 75 

incerta , 229 

Myoxinae, 91 

Necromantes, 56 

Mustelavus, 113 

Myoxoidea, 91 

Necromantis, 56 

Mustelidae, 112, 220-222, 226, 227, 

Myoxus, 91, 92 

Necrotnys , 85 

229, 230 

Mustelinae, 113, 227 

Myrmecobiidae, 43 

Necronycteris, 56 

Myrmecobiinae, 44 

Necrosorex , 51,64 

Mustelini, 112 

Myrmecobius, 44 

Nectogale, 52 

Musteloidea, 220, 228 

Myrmecoboides, 49, 172 

Nectomys , 84 

Mutica, 100,164,172,174,213, 214, 

Myrmecophaga, 71, 190, 239 
Myrmecophagidae, 71 

Nekrolagus, 76 

216 

Nelsonia, 85 

Mutici, 190 

Myrmecophagina, 71 

Nematherium, 71 

Mutilata, 214 

Myrmecophagoidea, 71 

Nemestrinus, 186 
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Neoaschizomys , 87 
Neobalaena , 105, 216 
Neobalaenidae, 105 
Neocavia, 95 
Neochoerus, 95 
Neoclaenodon , 106 
Neocricetodon , 85 
Neoctodon , 97 
Neodcn f 87 
Neoepiblema , 96 
Neoepiblemidae, 95, 96 
Neoepibleminae, 96 
Neofelinae, 119 
Neofelis, 120 
Neofiber , 87 
Neohapalops, 70 
Neohipparion , 137 
Neohippus, 137, 254 
Neoliotomus, 39 
Neomeris, 104 
Neomeryx , 157 
Neomylodott, 71 
Neomys, 51 
Neondatra , 77 
Neonematherium, 71 
Neophocaeno, 104 
Necpithecus , 67 
Neoplagiaulacidae, 39 
Neoplagiaulax, 39 
Neoreomys , 97 
Neosciuromys , 99, 212 
Neosciurus , 78 
Neosorex r 51 
Neosqualodon, 100 
Neotamandua, 71 
Neotetracus , 50 
Neotherium , 121 
Neothoracophorus , 75 
Neotoma, 85 
Neotominae, 83 
Neotomodon, 85 
Neotomys, 85 
Neotraginae, 160 
Neotragini, 160, 271 
Neotragocerus , 162 
Neotragus, 160 
Nesodon, 128, 236 
Nesodontidae, 128, 238 
Nesodontinae, 128 
Nesogale, 48 
Nesohippus , 127 
Nesokerodon, 82, 204, 205 
Nesokerodontidae, 82 
Nesokia , 90 
Nesolagus, 76 
Nesolutra, 115 
Nesomyidae, 83 
Nesomyinae, 83, 86, 207 
Nesomys , 86 
Nesonycteris, 55 
Nesophontes , 53 
Nesophontidae, 53, 177 
Nesopithecidae, 61, 62 
Nesopithecus , 62 
Nesopropithecus, 62 


Nesoromys, 90 
Nesoryctes, 48 
Nesoryzomys, 84 
Nesotragus, 160 
Nestoritherium , 139 
Neurogymnurus, 50 
Neurotrichus , 52 
Neuryurus, 74 
Neusticomys , 85 
Niadius, 54 
Nilopegamys, 90 
Nimravidae, 118 
Nimravmae, 118, 230 
Nimravus, 118, 230 
Noctifelis , 119, 231, 232 
Noctilio , 56 
Noctilionidae, 56 
Nomarthra, 75,191, 195 
Non-ruminantia, 258, 259, 261 
Nopachthus , 74 
Nopachtus , 74 
Notamynus , 130 
Notharctidae, 61 
Notharctinae, 61 
Notharctus, 61 
Nothocyon, 109 
Nothodectes, 61 
Nothropus, 70 
Nothrotheriinae, 69, 192 
Nothrotherinae, 69 
Nothrotherium , 70 
Nothydrochoerus, 95 
Notictis, 42 
Notiocetus, 101,105 
Notiomastodon , 133, 249 
Notiomastodontinae, 133, 249 
Notiomys, 84 
Notioprogonia, 126, 237 
Notiosorex, 51 
Notiotitanops , 138 
Notocetus , 101, 215 
Notochoerus , 145 
Notocynus , 43 
Notodelphis , 42 
Notodiaphorus, 125, 235 
Notogale, 43 
Notohipparion , 137 
Notohippidae, 127, 237, 238 
Notohippinae, 127 
Notohippus , 128 
Notolagus , 76 
Notomys , 90, 208 
Notopithecidae, 128 
Notopithecinae, 128 
Notopithecus, 125, 128 
Notopteris , 55 
Notorostrinae, 133, 248 
Notoryctes, 44 
Notoryctidae, 44 
Notosciurus , 78 
Notostylopidae, 126, 237 
Notostylops, 126 
Nototheriidae, 47, 172 
Nototherium , 47 

Notoungulata, 126, 174, 235-240 


Nunezia, 71 
Nyctalus , 59 
Nyctereutes , 109 
Nycteridae, 56, 180 
Nycterina, 56 
Nycteris, 56, 59 
Nycterobius, 59 
Nyciicebidae, 63 
Nycticebinae, 63 
Nycticebus , 63 
Nycticeius , 59 
Nyctiellus , 58 
Nyctimene , 55 
Nyctimeninae, 55 
Nydinomus, 60 
Nyctipithecinae, 64 
Nyctipithecus, 64, 185 
Nyctitheriidae, 50 
Nyetitherium , 51,178 
Nydocleptes , 88 
Nyctomys, 84 
Nyctophili, 60 
Nyctophilinae, 60 
Nyctophilus , 60 
Nyctymene , 55 
Nyctymeninae, 55 
Nyssodon , 41 

Ocalientinus, 132, 248 
Ochotona , 75 

Ochotonidae, 75, 196, 197 
Ochotonoides, 75 
Octacodon, 147 
Ododon, 97, 212 
Octodontidae, 97, 210 
Octodontoidea, 97, 210-212 
Ododontomys , 97 
Ododontotherium , 71 
Odotnys, 98 
Odotomus , 242 
Odobaenidae, 122 
Odobenidae, 122, 233 
Odobenotherium , 122 
Odobenus, 122 
Odocoileinae, 154, 267 
Odocoileini, 154 
Odocoileus , 155, 267, 268 
Odontocete, 100 
Odontoceti, 100, 214, 215 
Odontonyderis , 55 
Oecomys , 84 
Oedipomidas , 65 
Oedolithax, 103 
Oenomys, 89 
Ogmodontomys, 87 
Ogtnorhinus, 122 
Oioceros , 162 
Okapia, 156 
Oldfieldthomasia , 126 
Oldfieldthomasiidae, 126, 237 
Olenopsis, 97 
Oligobunis , 113 
Oligoryzomys , 84 
Olonbulukia, 160 
Omegodus , 78 
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Ommatophoca, 122 
Omomyinae, 63 
Omomynae, 63 
Omomys, 63 
Onager, 137 
Oncifelis , 119, 231 
Oncilla, 119, 231 
Ondatra, 87 
Ondatrina, 97 
Onohippidium, 137 
Onotragus, 159 
Ontocetus, 102 
Onychodectes, 68, 190 
Onychodectinae, 190 
Onychodectini, 68 
Onychogale, 47 
Onychogalea , 47 
Onychomys, 84 
Oddectes, 108 
Opisthopsalis, 108 
Oplophorus, 74 
Opolemur, 62 
Orasius, 156 
Orca, 104 
Orcaella, 104 
Orcella, 104 
Orcinae, 216 
Orcinus, 104 
Oreamnos , 162 
Ortas, 158 
Orcinothcrium, 139 
Oreodon , 149, 263 

Oreodonta, 148, 259, 260, 263, 264 

Oreodontidae, 148 

Oreodontinae, 148 

Oreodontoides , 149 

Oreolagus , 76, 197 

Oreomys, 91 

Oreonetes, 143, 148 

Oreopithecus, 67,187 

Oreotragus , 160 

Omithodelphia, 39, 164, 168 

Omithorhynchidae, 39 

Ornithorhynchus , 39 

Ornithoryncina, 39 

Orohippus, 136 

Orolestes , 44 

Oromeryx , 151 

Orophodon, 69 

Orthaegoceros, 162 

Orthaspidotherium, 124 

Orthocynodon, 257 

Orthodolops, 45 

Orthogeomys , 81 

Orthomyclera, 95 

Orthriomys, 87 

Orthutaetus, 72 

Ortotheridae, 70 

Ortotheriinae, 70, 192 

Ortotherinae, 70 

Ortotherium , 70 

Orycterocctus, 102 

Orycteropidae, 131 

Orycteropodidae, 131 

Orycteropus, 131,195, 239 


Orycterotherium, 71 
Oryctolagus, 76 
Oryx, 160 
Oryzomys, 84 
Oryzorictes, 48, 199 
Oryzorictinae, 48 
Oryzoryctidae, 48 
Osbornictis, 116 
Osbornoceros , 157 
Osmotherium , 114 
Osphranter, 47 
Osteoborus, 111 
Otaria , 121, 122, 233 
Otariidae, 121, 233 
Otariina, 121 
Otelaphus, 155 
Othnielmarshia, 126 
Otocolobus , 119 
Otocyon, 111, 224 
Otocyonidae, 108, 111 
Otocyoninae, 111 
Otomops, 60 
Otomyinae, 91 
Otomys, 91 
Otonycteris , 59 
Otonyctomys, 84 
Otopterus, 57 
Olosciurus, 78 
Otospermiphilus , 79 
Ototylomys , 84 
Otronia, 126 
Ouakaria , 65 
Ouanderous, 186 
Ourebia, 160 
Ovibos, 162 
Ovibovinae, 162, 271 
Ovibovini, 162, 271 
Ovicaprina, 161 
Ovicaprinae, 161 
Ovinae, 161 
Ovis, 161, 162 
Owtnia, 47 
Oxacron, 148 
Oxyacodon , 123 
Oxyaena, 107 
Oxyaenidae, 106, 232 
Oxyaeninae, 106 
Oxyaenodon, 107 
Oxyaenoidea, 106, 217, 219 
Oxyclaenidae, 105, 218 
Oxyclaeninae, 105, 219 
Oxyclaenus , 105 
Oxydaciylus, 150 
Oxygomphius, 42 
Oxymycterus, 84 
Oxyodontherium, 125 
Oxytomodon, 123 
Ozotoceras, 154, 155 

Pachyacanthus, 101, 215 
Pachyaena, 106 
Pachybiotherium, 42 
Pachycetus , 104 
Pachycynodon , 110 
Pachygazella, 161 


Pachyhyrax, 134 
Pachynasua , 112 
Pachynodon, 128 
Pachynolophus, 136 
Pachyportax, 158 
Pachyrucidae, 130 
Pachyrucos, 130 
Pachyrukhinae, 130 
Pachyrukhos , 130 
Pachytitan, 138 
Pachytragus, 159 
Pachyura, 51 
Pachyuromys , 88 
Pactculus, 83, 209 
Paedotherium, 130 
Paenungulata, 131, 216, 217, 240, 
250 

Pagophila, 122 
Pagophilus , 122 
Pagophoca, 122 
Pagunta, 116 
Paidopithex, 67, 188 
Palaeanodon , 69 
Palaeanodonta, 69, 190, 191 
Palaeardonyx, 108 
Palaeckthon, 63 
Palaeocastor , 81 
Palaeocavia , 95 
Palaeocetus , 105 
Palaeochiropterygidae, 60 
Palaeochiropteryx , 60 
Palaeochoerinae, 145 
Palaeochoerus , 145 
Palaeoctodon , 97 
Palaeocyon, 110 
Palaeodoedicurus, 74 
Palaeodonta, 143, 259, 261, 264 
Palaeoerinactus, 50 
Palaeogale, 113 
Palaeohoplophorus, 74 
Palaeolagida, 76 
Palaeolaginae, 76, 197 
Palaeolagus , 76 
Palaeolama , 150 
Palaeolestes , 49 
Palaeoloxodon, 134, 249 
Palaeomastodon, 132, 245-257 
Palaeomastodontidae, 132 
Palaeomastodontinae, 132, 247 
Palaeomeryddae, 152, 268 
Palaeomerycinae, 152 
Palaeomerycini, 152 
Palaeomeryx, 152, 267, 268 
Palaeomyrmedon, 71 
Palaeomys, 82 

Palaeonictinae, 107, 217, 219 
Palaeonictis, 107 
Palaeonycteris, 56 
Palaeoodocoileus , 155 
Palaeopeltidae, 75 
Palaeopeltis , 75, 194 
Palaeopetaurus , 45 
Palaeophocaena, 104 
PalaeophyUophora , 56 
Palaeophyllophorinae, 56 
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Palaeopithecus, 67 
Palaeoplatycerus , 153 
Palaeoprionodon, 115, 229 
Palaeopropithecus, 62 
Palaeoreas , 157 
Palaeoryctes, 48, 177 
Palaeoryctidae, 48 
Palaeoryx, 160 
Palaeoscaptor , 50 
Palaeosimia , 67 
Palaeosinopa , 53 
Palaeostylops, 126 
Palaeosyopidae, 137 
Palaeosyopinae, 137, 255 
Palaeosyops , 137 
Palaeotapirus, 140 
Palaeoteuthis , 45 
Palaeothentes , 45 
Palaeothentinae, 44 
Palaeotheridae, 136 
Palaeotheriidae, 136, 253 
Palaeotheriina, 136 
Palaeotherium , 136 
Palaeotoxodon , 128 
Palaeotraginae, 156 
Palaeotragiscus, 160 
Palaeotragus , 156 
Palaeoziphius , 101 
Palaepanorthus, 45 
Palenochtha , 63 
Paleocherus, 145 
PaJeophoca , 123 
Paleotaria, 233 
Paleunycteris, 61 
Paleuphractus, 72 
Palhyaena , 117, 229 
Paloplotheriinae, 136 
Paloplotherium , 136 
Palorchestes , 46 
Palustrimus , 91 
Pampaeocenms , 154, 155 
Pan, 68, 186, 187 
Pangolinus , 75 
Panochthinae, 74 
Panochthini, 74 
Panochthus , 74 
Panther a, 120, 231, 232 
Pan thermae, 118 
Pantholops , 161, 271 
Pantodonta, 131, 234, 240, 241 
Pantolambda, 131, 241 
Pantolambdidae, 131 
Pantolambdodon , 131, 241 
Pantolambdodontidae, 131 
PantolesteSy 53 
Pantolestidae, 53, 177 
Pantolestinae, 53 
Pantolestoidea, 53, 178 
Pantostylopidae, 126 
Pantostylops y 126 
Pantotheria, 40, 165, 169, 170 
PapiOy 66, 186 
Papiones , 66 
Papionidae, 66 
Pappocetus, 100 


Pappogeomys, 81 
ParabderitcSy 45 
Parablastomerycinae, 152 
ParablastomeryXy 152 
ParaboSy 159 
ParabrachyoduSy 148 
ParabrontcpSy 138 
ParacaenopuSy 142 
Paraceratheriinae, 142, 257 
Paraceratheriumy 142, 257 
Paraceros , 154, 155 
ensenadensisy 154 
fragiliSy 154 
ParacervuluSy 153 
ParachoertiSy 146 
ParacochiliuSy 129 
Paracoelodusy 126 
Paracolodon t 140 
ParacosoryXy 157 
ParacotylopSy 149 
Paracricetodon, 85 
Paracricetulus , 85 
Paracynictisy 117 
Paracynodon, 110 
Paracynohyaenodon, 107 
Paradaphaenus, 110 
ParadidelphySy 42 
ParadipuSy 93 
Paradjidaumoy 78 
Paradolichotisy 95 
Paradoxonycteris, 61 
Paradoxurida, 228 
Paradoxurina, 116 
Paradoxurinae, 116 
Paradoxurini, 116 
ParadoxuruSy 116 
ParaechiniiSy 50 
ParaepanorthuSy 45 
Paragalia t 44 
Paragelocusy 152 
Paraglyptodon, 75, 194 
Parahipparion, 137 
ParahipptiSy 137, 254 
Parahodomys, 85 
ParahoplophoriiSy 74 
Parahydromys, 91 
Parahyus, 143 
Parailurus, 112, 226 
Paralactaga, 93 
Paraliosiren, 135 
Paralomys, 84 
Paralutrdy 115 
Paramachaerodus, 121 
Paramacrauchenia, 125 
ParamaniSy 75 
Paramegatheriunty 70 
ParameryXy 151 
ParamicrogaUy 48 
Paramoceros, 157 
Paramyida, 77 
Paramyidae, 77 
Paramyinae, 77 
Paramylodon, 71, 192 
Paramynodony 141 
Paramyocastor, 97 


Paramysy 77, 200 
Paranauckeniay 125 
Paranthropus, 68, 188 
Paraonyx, 115 
ParapapiOy 66 
Parapedetes, 83, 205 
ParapeltocoeluSy 73 
Paraphiomys, 83 
ParaphyllfTphordy 56 
Parapithecidae, 67, 187 
Parapithecus, 67, 188 
Parapodemus, 88 
Paraprotoryxy 160 
Parapseudailurus, 118 
Pararctotherium , 111, 225 
PararhizomySy 88 
ParascalopSy 52 
Parascaptor, 52 
ParasciuruSy 78 
ParasoreXy 50 
Parasquabdony 100 
ParasteiromySy 94 
Parastrapotkeriuniy 130, 239 
Paratapirusy 140 
Parataxidea, 114 
Paratemnus, 127 
ParatetoniuSy 63, 184 
PamtoceraSy 151 
Paratrigodony 128 
Paratylopus, 150, 265 
ParatdacoduSy 99 
ParaxeruSy 79 

Paraxonia, 143, 173, 216, 217, 252, 
258 

PardictiSy 116 
Pardina t 119 
Pardofelis, 119 
Pardotigrisy 120 
Parelasmotheriunty 143 
ParelephaSy 134, 246, 249 
PareumySy 77 
PareusmiltiSy 120 
ParhalmarhiphiiSy 44 
Parhapalopsy 69 
ParictiSy 110 
Parictops, 49 
Parietobalaenay 104 
Parisectolophusy 140 
ParmulariuSy 160 
Paroceras, 242 
Parodimysy 94 
Paroligobunis, 113 
Paromomyinae, 63 
ParomomySy 63 
Paronychodon, 39 
Paroreodon f 149 
ParotomySy 91 
Paroxacrony 148 
Paroxyaena, 107 
ParoxyclaenuSy 106 
Parurmiatherium, 162 
ParvericiuSy 50 
Patene, 43 
PatriarchippuSy 129 
Patriarchu$y 129 
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Patriocetidae, 216 
Patriocetus , 100, 215 
Patriofelis, 107 
Paulogervaisia , 124, 243 
Paurodon, 40 
Paurodontidae, 40 
Pauromys, 93 
Pecan, 146 

Pecarichoerus, 146, 262 

Pecora, 152, 258, 259, 263, 265, 266 

Pedinator , 100, 213 

Pedestina, 83 

Pedetes, 83, 205, 209 

Pedetidae, 83, 204, 209 

Pediohippus , 136, 254 

Pediohyus , 146 

Pediomyinae, 41 

Pediomys , 41 

Pedomys, 87 

P*fea, 159 

Pelecyodon , 69 

Pelicopsis, 41 

Pelomys, 89 

Pelonax, 144 

Pelorovis, 162 

Peltephilidae, 73 

Peltephilus , 73 

Peltocoelus , 73 

Pelycictis , 114 

Pelycodus, 61 

Pentacemylus, 143 

Pentacodon , 53 

Pentacodontinae, 53 

Pentacosmodon, 39 

Pentalagus , 76 

Pentalophodon, 133, 248 

Pentastylomys, 96 

Penthetor , 54 

Peraceras, 142, 257 

Peradectes , 42 

Per odorcus, 47 

Peraiocynodon , 41 

Peralestcs , 41 

Perameles , 44 

Peramelidae, 44 

Peramelina , 44 

Perameloidea, 44, 171 

Peramus , 40 

Peramys , 42 

Peraspaiax , 41 

Per other cutes, 43 

Peratherium , 42 

Perazoyphium , 42 

Perchoerus , 146, 262 

Perhippidium, 128 

Periconodon, 64 

Pericyon , 110 

Peridiomys , 81 

Perimia, 158 

Perimys, 97 

Peripantostylops , 126 

Periphragnis, 127 

Peripolocetus , 104 

Periptychidae, 124, 234 

Periptychinae, 124 


Periptychus, 124, 234 
Perissodactyla, 136, 174, 235, 236, 
250, 252, 253, 258, 263 
Pernatherium , 139 
Perodicticus, 63 
Perognathidinae, 81 
Perognathinae, 81 
Perognathoides , 81 
Perognathus , 81 
Peromysetts, 84 
Peronymus, 55 
Peropteryx, 55 
Peroryctes, 44 
Petalia , 56 
Petaurillus, 80 
Petaurista, 46, 80 
Petauristidae, 80 
Petauristinae, 80 
Petauroides , 46 
Petaurus, 46 
Petinomys , 80 
Petrodromus , 50 
Petrogale , 47 
Petromus, 99 
Petromyidae, 99, 210 
Petromys , 99, 210, 212 
Petromyscus, 91 
Petropseudes, 46 
Phacochoeridae, 145 
Phacochoerinae, 145 
Phacochoerus, 145, 262 
Phaenomys, 84 
Phaiomys, 87 
Phalanger, 45 
Phalangeridae, 45 
Phalangerinae, 45 
Phalangeroidea, 45, 171 
Phalangistadae, 45 
PAawer, 62 
Phaneromeryx , 152 
Phanomys , 94 
Phanophilus , 129 
Pharsophorus , 43 
Phascogale, 43 
Phascogalina, 43 
Phascogalinae, 43 
Phascolarctidae, 45, 46 
Phascolarctinae, 46 
Phascolarctos , 46 
Phascolestes , 41 
Phascolodon , 40 
Phascologale, 43 
Phascolomidae, 46 
Phascolomis , 46 
Phascolomyda, 46 
Phascolomyidae, 46 
Phascolonus , 46 
Phascolotherium, 40 
Phatoges , 75 
Phataginus, 75 
Phenacocoelus , 149 
Phenacodaptes, 123 
Phenacodontidae, 123, 234 
Phenacodus, 124, 234 
Phenacolemur, 64 


Phenacolophus, 124 
Phenacomys, 87 
Phenacops , 48 
Phenacotragus , 161 
Philander , 42 
Philantomba , 159 
Philetor, 59 
Philotrox, 110 
Phiomia, 132, 245, 248 
Phiomyoides, 99, 212 
Phiomys , 82, 204, 212 
Phlaeomys , 91 
Phlaocyon, 112 
Phloeomyinae, 91, 208 
Phloeomys, 91, 208 
Pkoberodon, 100 
Phoberomyinae, 96 
Phoberomys, 96, 212 
Phoca, 122 
Phocadae, 122 
Phocaena, 104 
Phocaenidae, 104 
Phocaenina, 104 
Phocaenoides , 104 
Pkocaenopsis, 104 
Phocanella , 122 
Phocarctus , 122 
Phocidae, 122, 233 
Phocinae, 122 
Phococetus , 100 
Phodopus, 86 
Phodotes, 58 

Pholidota, 75, 175, 194, 195, 239 

Pholidotus, 75 

Phoniscus, 60 

Phonocdromus, 44 

Phthinylla , 83, 204 

Phylloderma, 57 

Phyllonycterinae, 58 

Phyllonyderis, 58 

Phyllops , 58 

PhyUorhina, 56 

Phyllostomatidae, 57 

Phyllostomatinae, 57 

Phyllostomatoidea, 57 

Phyllostomidae, 57 

Phyllostomina, 57 

Phyllostominae, 57 

Phyllostomineae, 57 

Phyllostomus , 57 

Pkyllotis , 84 

PhylotUlon , 139 

Physeter , 102, 215 

Physeteridae, 102, 215 

Physeterinae, 102, 215 

Physeteroidea, 101 

Physeterula , 102 

Physetodon , 102 

Physodontidae, 102 

Pichipilus, 45 

Picrodontidae, 53 

Picrodus , 53, 178, 180 

Piezodus, 76 

Pilchenia 9 45 

Pilgrimia , 134 
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Pilosa, 69, 192 

Plaxhaplousy 75 

Pinnipedia, 121, 214, 217, 218, 232 

PlaxhapluSy 75 

Pipistrellus , 59 

PlecotuSy 59 

Pithanodelphis, 103 

Plerotesy 54 

Pithanotaria f 121 

Plesiaceratherium t 141 

Pithanotomys , 97 

Plesiadapidae, 61, 184 

Pithecanthropus , 68, 188 

PlesiadapiSy 61 

Pithecheir t 89 

PlesiaddaXy 162 

Pithecia , 65 

PlesianthropuSy 68,188 

Pitheciinae, 65 

Plesiarctomys, 77 

Pithecina, 65 

Plesictisy 113 

Pithecinae, 185 

PlesiesthonyXy 68 

Pithecochtrus , 89 

Plesiocetopsis , 104 

Pithecus , 186, 187 

Plesiocetusy 105 

Pithes y 186 

Plesiocricetodon, 85 

PitheXy 186 

Plesiocyon, 110, 224 

PitymySy 87 

Plesiodimylusy 50 

Pizonyxy 59 

Plesiodipusy 85 

Placentalia, 47, 164 

Plesiofelis t 43 

Placentaria, 47 

Pltsiogxdoy 113 

PlagiarthruSy 129 

Plesiolestes, 63 

Plagiaulacidae, 39 

PlesiomaeryXy 148 

Plagiaulacoidea, 168, 169 

Plesiomegatherium, 70 

PlagiaulaXy 39 

PlesiomeryXy 148 

Plagiodontia t 97 

Plesiomiacis, 108 

PlagiolophuSy 136 

Plesiosminthus, 92 

PlagiomenCy 54 

PlesiothomomySy 80 

Plagiomenidae, 53, 179 

PlesippuSy 137, 254 

PlagioptychuSy 124 

Pleuraspidotheridae, 124 

Plainay 73 

Pleuraspidotheriinae, 124 

Planetetherium , 54 

Pleuraspidotherium t 124 

PlanigalCy 43 

Pleurocerasy 142 

PlanopSy 70 

PleuroceroSy 142 

Planopsidae, 70 

Pleurocoelodon t 127 

Planopsinae, 70, 192 

Pleurocyon , 108 

Plantigrades, 217 

Pleurolestodon f 71 

Platacanthomyidae, 92, 209 

Pleurolicus, 80 

Platacanthomyinae, 92 

Pleurostylodon t 127 

Platacanthomys, 92 

Plcxochoerusy 95 

Plalanistay 101, 215 

Pliauchenia, 150 

Platanistidae, 100, 215 

Plioceros, 157, 270 

Platanistina, 101 

Pliocerotinae, 157 

Platanistinae, 101 

Pliocervinae, 153 

Platanistoidea, 100 

Pliocervus , 154 

Platelephasy 134, 249 

Pliocyon, 110, Ill 

Platigonusy 146 

Pliodolichotis, 95 

PlatoceraSy 242 

PliodolopSy 45 

Platybelodon t 133, 246, 249 

Pliogaley 114 

Platybelodontinae, 133, 248, 249 

Plioguloy 111 

PlatyboSy 158 

PliohippuSy 137, 254 

PlatycemaSy 153 

Pliohyracidae, 134 

Platycercomys, 93 

PliohyraXy 134 

Platychoeropsy 61 

Pliolagostomusy 97 

PlatydonuSy 146 

PliolemmuSy 86 

Platygeomysy 81 

Pliomastodon> 133, 247 

Platygonus, 146 

Pliomegatheriumy 70 

Platylithaxy 103 

PliomorphuSy 70 

Platymops, 60 

PliomySy 87 

PlatyosphySy 100 

PlionarctoSy 111 

Platyphoca , 122 

PlionictiSy 113 

Platypus , 39 

Pliopedia, 121 

PlatyrhinuSy 58 

Pliopithecusy 67 

Platyrrhina, 64 

PliopotamuSy 87 

Platyrrhini, 181, 184 

Pliosaccomys, 80 

Plaxaplus, 75 

PliospalaXy 88 


Pliozapus, 92 
Plohophoroides , 74 
Plohophorus , 74 
Poabromylus, ISO 
Poamys , 87 
Poatrephes , 149 
Podogytnnura , 50 
Podoxymys, 84 
Poebrotheriidae, 150 
Poebrotheriinae, 150 
Poebrotherinae, 150 
Po'ebrotherium, 150, 265 
Poecilictis , 114 
Poecilogale , 114 
Poecilophoca, 122 
Poelagus, 76 
Poephagus, 158, 159 
Pogonodon , 118 
Pogonomys , 91 
Poiana, 116 
Polyacrodon, 125 
Polycladus, 154 
Polydolopidae, 45, 172 
Polydolops, 45 
Polymastodon , 40 
Polymastodontidae, 40 
Polymorphinae, 124 
Polymorphism 125 
Polyprotodontia, 171 
Pomatodelphis , 103 
Pomonomys , 83, 204 
Pondaungia, 68 
Pongidae, 67, 187-189 
Ponginae, 67, 188 
Pongo , 68, 186, 187 
Pontistes , 101 
Pontivaga t 101 
Pontoleo, 121 
Pontoleon, 121 
Pontolis, 121 
Pontoplanodes, 101 
Pontoporia, 101 
Pontosmilus , 121 
Porcula f 145 
Postschizothcrium, 139 
Potamarchidae, 95, 96 
Potamarchinae, 96 
Potamarchus , 96 
Po tamochoer ina, 145 
PotamoehoeruSm 145 
Potamogale , 49 
Potamogalidae, 49 
Potamotherium t 115 
Potoridae, 46, 47 
Potoriinae, 113 
Potoroinae, 47 
Potorous , 47 
Po/**, 112, 226 
Potosinae, 112 
Praesorex , 51 
Praolestes, 53 
Praopus, 73 
Pratifelis , 118 
Pratilepus, 76 
Prensiculantia, 196 
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Prepanorthus, 45 
Prepotheridae, 70 
Prepotherium, 70 
Preptoceras, 162 
Presbytina, 66 
Presbytis , 66, 186 
Priacodon , 40 

Primates, 61,172-176,180-184,1 

189, 240 
Priodon , 73 
Priodontes, 73 
Priodon tinae, 193 
Priodontini, 73 
Prionailurus, 119 
Prionessus, 40 
Prionodon, 116 
Prionodontina, 73, 116 
Prionodon tini, 116 
Prionomys, 91 
Priscophyseter, 102 
Pristiphoca, 123 
Proadiantus , 125 
Proadinotherium, 128 
Proaelurinae, 118 
Proailurinae, 118, 230 
Proailurus, 118, 229 
Proamblysomus, 49 
Proamphibos, 158 
Proantilocapra, 157 
Proasmodeus, 127 
Probarbouromeryx, 153 
Probassariscus, 112 
Probathyopsis, 131, 242 
Problastomeryx, 152 
Proborhyaena, 43 
Proborhyaenidae, 42 
Proborhyaeninae, 43 
Proboscidea, 132, 174, 240, 243-! 

247, 249, 250, 251, 255 
Proboscidea, 55 
Proboscidei, 240 
Proboscidipparion, 137 
Proboselaphus, 158 
Probubalus, 158 
Procaenotherium, 148, 263 
Procamelus, 150 
Procapra, 161 
Procapreolus, 155 
Procapromys, 97 
Procardia, 94 
Procardiatherium , 95 
Procastoroides, 82 
Procavia, 134, 250 
Procaviidae, 134 
Procerus, 154 
Procervulus, 155, 267 
Prochenia, 150 
Prochetodon, 39 
Procladosictis, 43 
Procobus, 162 
Procoileus, 154 
Proconsul , 67 
Procops , 153 
Procoptodon, 46 
Procranioceras, 153 


Procreodi, 105, 217, 218 
Procynodictis, 108 
Procyon, 112 

Procyonidae, 112,220, 222, 225, 226 

Procyonina, 112 

Procyoninae, 112, 226 

Prodaedicurus, 74 

Prodamaliscus, 160 

Prodasypus, 72 

Prodelphinus, 103 

Prodiacodon, 49 

Prodidelphys , 42 

Prodinoceras, 131, 242 

Prodipodomys, 81 

Prodolichotis, 95 

Prodr emotherium, 152 

Proechidna, 39 

Proechimys, 98, 99 

Proectocion , 124 

Proedium, 129 

Proedrium, 129 

Proedromys, 87 

Proedrus , 129 

Proeuphractus, 72 

Proeutaius , 72 

Profelis, 119 

Progaleopithecus, 129 

Progarzonia, 44 

Progenetta , 229 

Progiraffa , 156 

Proglires, 177 

Progonodon tinae, 118 

Progonomys, 88 

Prohegetotherium , 130 

Proheptoconus, 125 

Proheteromys , 81 

Prohylobates , 67 

Prohyracodon, 141 

Prohyracotherium, 126 

Prohyrax, 134 

Proinia, 101 

Prolagostomus, 97 

Prolagus, 75 

Proleptobos , 158 

Prolicaphrium , 125 

Prolimnocyon, 107 

Promacrauchenia , 125 

Promartes, 113 

Promegatherium, 70 

Promeles, 114 

Promephitis, 114 

Promerycochoerinae, 263 

Promerycochoerus, 149, 263 

Prometheomys, 88 

Promops, 60 

Promylagaulus, 78 

Promylodon, 71 

Promyrmephagus, 71 

Promysops, 45 

Pronesodon, 128 

Pronodens, 155 

Pronolagus, 76 

Pronomotherium, 149 

Pronothodectes, 61 

Pronothrotherium , 70 


Pronycticebus, 61 
Prodchotona, 75 
Propachynolopkus , 136 
Propachyrucos, 130 
Propalaeockoerus , 145 
Propalaeohoplophoridae, 74, 194 
Propalaeohoplophorinae, 74 
Propalaeohoplophorus, 74, 194 
Propalaeomeryx, 156 
Propalaeoryx, 162 
Propalaeosinopa, 53 
Propalaeotherium, 136 
Propanochthus, 74 
Prophoca , 122 
Prophyseter, 102 
Propithecus, 62 
Propleopus, 47 
Propliopithecus, 67, 188 
Propolymastodon, 45 
Propontosmilus, 121 
Propotamochoerus, 145 
Propraopus, 73 
Propterodon, 107 
Proputorius, 113 
Propyrotherium, 131 
Prorastomidae, 135 
Prorastomus, 135, 251 
Proreithrodon, 85 
Prorhyzaena, 107 
Prorosmarus, 122 
Proroziphius , 101 
Proscalops, 52 
Proschismotherium, 69 
Prosciurus, 77 
Prosimiae, 61,176 
Prosimii, 61, 181-183, 189 
Prosinotragus , 160 
Prosiphneus, 86 
Prosotherium, 130 
Prospalax, 88 
Prospaniomys, 98 
Prosqualodon, 100 
Prosthennops, 146 
Prostrepsiceros, 157 
Prostylops, 127 
Prosynthetoceras, 151 
Protabrocoma, 98 
Protacaremys, 94, 211 
Protaceratherium , 141 
Protachyoryctes, 88 
Protadelphomys , 98 
Protadjidaumo, 78 
Protagriochoerus, 148 
Protalactaga, 93 
Protamandua , 71 
Protamphimachairodus, 121 
Protanthropus, 68 
Protapirus, 140 
Protechimys, 82 
Pr*tek5, 118, 229, 230 
Protelidae, 117 
Protelina, 117 
Protelinae, 117 
Protelotherium, 144 
Protemnodon, 47 
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Protrogomorpha, 200, 203, 205 
Protungulata, 123, 216, 217, 233, 
234, 236, 241 


Protentomodon , 51 
Proteodidelphys, 42 
Proterix, 49 
Proterixoides , 49 
Proterotheridae, 124 
Proterotheriidae, 124, 235 
Proterotheriinae, 125 
Proterotherium , 125 
Protheosodon, 125, 235 
Prothoatherium, 125 
Prothryptacodon, 106 
Prothylacynus , 43 
Prothyracodon , 141 
Protictops , 49 
Protitan , 138 
Protitanops, 138 
Protitanotherium, 138 
Protoadapis, 61 
Protobalaena, 105 
Protobarbouromeryx, 153 
Protoceras, 151 
Protoceratidae, 151, 266 
Protocetidae, 100 
Protocetus , 100 
Protocyon , 110 
Protodelphinus, 103 
Protodichobune , 143 
Protoglyptodon , 74 
Protogonia, 123 
Protogonius , 123 
Protogonodon, 105, 234 
Protohippinae, 137 
Protokippus, 137, 254 
Protohydrochoerinae, 95 
Protohydrochoerus , 95 
proto-Insectivora, 190 
Protolabidae, 150 
Protolabinae, 150 
Protolabis , 150 
Protolaginae, 76 
Protolagus , 76 
Protomazama, 155 
Protomegalonyx, 70 
Protomegamys, 96 
Protomeryx, 150, 265 
Protophocaena, 104 
Protopsalis, 107 
Protoptychidae, 78 
Protoptychinae, 78 
Protoptychus , 78, 201, 209 
Protoreodon, 148, 263 
Protoreodontidae, 148 
Protoreodontinae, 148, 263 
Protoryx, 159 
Protoselene, 123 
Protosiren , 135 
Protosirenidae, 135, 251 
Protosorex , 51 
Prototheria, 39, 164, 165 
Protothorium , 135, 251 
Prototrigodon , 128 
Protoviverra , 43 
Protoxerus , 79 
Protragelaphus , 161 
Protragocerus, 158 


Protylopus , 150 
Protypotheridae, 128 
Protypotherium , 129 
Protypo theroides, 135 
Proviverra , 107 
Proviverridae, 107 
Proviverrinae, 107, 219 
Prozaedius , 72 
Prozeuglodon, 100 
Psalodon, 39 
Psammomys, 88 
Pseudadiantus, 125,129 
Pseudaelurinae, 118 
Pseudaelurus, 118, 230 
Pseudalopex , 109 
Pseudamphicyon , 110 
Pseudamphimeryx, 151 
Pseudaplodon , 77 
Psetidarctos , 111 
Pseudaxis, 154 
Pseudhalmarkiphus , 44 
Pseudhegetotherium , 130 
Pseudhydromys , 91 
Pseudictis, 113 
Pseudictops , 53 
Pseudobassaris, 226 
Pseudoblastomerycinae, 152 
Pseudoblastomeryx , 152 
Pseudoborhyaena, 43 
Pseudoceras , 150 
Pseudoceratinae, 150 
Pseudoceratini, 150 
Pseudocheirus, 46 
Pseudochirops , 46 
Pseudocreodi, 106, 217, 218 
Pseudocylindrodon , 77 
Pseudocynodictis, 109, 224 
Pseudocyon t 110 
Pseudoeuryurus, 74 
Pseudogalerix, 50 
Pseudogelocus, 152 
Pseudois, 162 
Pseudolabidinae, 150 
Pseudolabis, 150, 265 
Pseudolestodon, 71 
Pseudolops , 45 
Pseudoloris , 64 
Pseudolorisinae, 64 
Pseudomeriones , 86 
Pseudomys, 90 
Pseudopardblastomeryx , 152 
Pseudopithecus , 127 
Pseudoprotoceras , 151 
Pseudorca, 104 
Pseudorhinolophus , 56 
Pseudosciuridae, 82, 203, 204 
Pseudosciurini, 82 
Pseudosciurus , 82, 203 
Pseudosigmomys t 96 
Pseudostegotherium t 73 
Pseudostylops , 127 
Pseudotomus, 77 


Pseudotraginae, 272 
Pseudotragus , 160, 272 
Pseudotypotherium t 129 
Psittacotheriinae, 68, 190 
Psittacotkerium t 69 
Ptenockirus , 54 
Pteralopex , 54 
Pterocyon , 54 
Pterodon , 107 
Pteromidae, 80 
Pteromyini, 80 
Pteromys , 80 
Pteromyscus , 80 
Pteronotus , 57 
Pteronura , 115 
Pteropidae, 54 
Pteropinae, 54 
Pteropodidae, 54 
Pteropodinae, 54 
Pter opus, 54 
Pterygistes , 59 
Ptilocercinae, 61 
Ptilocercus , 61 
Ptilodontidae, 39,169 
Ptilodontinae, 39 
Ptilodus, 39, 168 
Ptyssophorus , 85 
Pudella t 155 
Pttdtt, 155 
Puercolestes , 48 
Pultiphagonides , 162 
Puma, 119 
Prea, 122 
Putorius , 113 
Pygatkrix , 66, 186 
Pygeretmus , 93 
Pygoderma , 58 
Pyramiodontherium , 70 
Pyromys , 89 

Pyrotheria, 131, 241, 243 
Pyrotheriidae, 131 
Pyrotherium, 131, 243 

Quadrumana, 181 
Quaternates, 172 
Quercytherium, 107 
QurUqnoria , 162 

Rakomeryx , 153 
Rakomylus , 150 
Ramapithecus, 67 
Ramoceros , 157 
Ramocerotinae, 156 
Ranculcus , 71 
Rangerinae, 154 
Rangifer, 155 
Rangiferinae, 154 
Rangiferini, 155 
Rangiferinidae, 154,155 
Rapamys , 77 
Raphicerus , 160 
Rattidae, 88 
Pattis, 89, 208 
Ratufa , 79 
Redunca , 159 
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Reduncinae, 159, 271 
Reduncini, 159, 271 
Reitkrodontomys , 84 
Reithronycteris , 58 
Reithroparamys , 77 
Reptilia, 169 
Revilliodia , 59 
Rhabdobunus, 133 
Rhabdomys, 89 
RhachianecteSy 105 
Rhachianectidae, 105 
Rhadinorhininae, 138 
Rhadinorkinus , 138 
Rhagamys, 88 
Rhagatherium, 147 
Rhagomys, 84 
RhegnopsiSy 104 
RheithrosciuriiSy 78 
Rheomys , 85 
Rhesus , 66, 186 
RhinchonycteriSy 55 
Rhinocerinae, 258 
Rhinoceros , 142 
Rhinocerotidae, 141 
Rhinocerotinae, 142 
Rhinocerotoidea, 141, 257 
RhinogalCy 117 
Rhinolophidae, 56, 180 
Rhinolophina, 56 
Rhinolophoidea, 56 
RhinolophuSy 56 
RhinonaXy 50 
RhinonicteriSy 57 
Rhinopkocdy 123 
Rhinophylla, 58 
RJiinopithecus, 67 
Rhinopoma , 55 
Rhinopomatidae, 55 
Rhinopomina, 55 
RhinopteruSy 59 
RhinosciuruSy 79 
Rhinostigma, 66 
Rhinotitan , 138 
RhipidomySy 84 

Rhizomyidae, 88, 205, 207, 208 
Rhizomyinae, 88 
Rhizomyini, 88 
RhizomySy 88, 207 
RhizospalaXy 88 
RhodanomySy 78, 204 
Rhogecssa t 59 
RhombomySy 88 
Rhynchippidae, 127, 238 
Rhynchippinae, 127 
RhynchippuSy 127 
RhynchiscuSj 55 
Rhynchocyon, 50 
Rhynchocyonidae, 50 
Rhynchocyoninae, 50 
Rhynchogale f 117 
Rhyncholcstcs, 44 
Rhynchomyinae, 91, 208 
RhynchotnySy 91 
Rhynchonax , 52 
KhynchonycteriSy 55 


Rhynchorostrinae, 133, 248 
Rhynchotheriinae, 133, 248 
Rhynchotheriuniy 133, 248 
Rhynchotragusy 161 
Rhynocerotidae, 141 
Rhyphodon, 127 
Rhytina , 136 
RhytioduSy 135 
Rhytisodon , 100 
Ricardolydekkeria, 124 
Rodentes, 76 

Rodentia, 76, 172-174, 196-199, 
217, 227 
Romerolagusy 76 
Ronzotheriuniy 142 
Rosmaridae, 122 
Rosmarus, 122 
Rousettusy 54 
RucervuSy 154 
Riitimeyeria, 125 

Ruminantia, 151, 258-260, 263-266 
Rupestesy 79 
Rupicaprdy 162 
Rupicapradae, 161 
Rupicaprinae, 161 
Rupicaprini, 161, 271, 272 
152, 154 
Ruscinomys, 93 
Rusconidy 96 
RuiiceroSy 158 
Rytindy 136 
Rytinadae, 135 
Rytiodinae, 135 
Rytiodusy 135, 251 
Ryzaena, 117 

Saccolaimusy 56 
Saccomyidae, 81, 199 
Saccomyna, 81 
Saccomyoidea, 80 
Saccomys, 81 
Saccopteryx, 55 
Saccostomus, 90, 208 
Saghatheriidae, 134, 251 
Saghatherium, 134, 250 
Saiga, 161, 271 
Saigadae, 161 
Saigini, 161, 271, 272 
Saimiriy 65, 185 
Saimiridae, 185 
SaimiriSy 65 
Salamacis , 186 
Salanoidy 117 
Saltnacis, 186 
SalpingotiiSy 93, 209 
Samonycterisy 59 
Samotherium, 156 
Sanitheriinae, 145 
Sanitherium t 145 
Sansanosmilusy 120 
Sarcolemufy 143 
SarcophiluSy 44 
Sarkastodon, 107 
SatanelluSy 43 
Saturninia, 51 


SauroceteSy 101 
Saurocetusy 100 
Sauro-cetus, 101 
Saurodelpkisy 101 
Sayimysy 99, 212 
Scabellia, 130 
Scalabrinitherium, 125 
ScaldicetuSy 102 
Scalopidae, 52 
Scalopinae, 52 
ScalopSy 52 
ScalopuSy 52 
ScapanuluSy 52 
Scapanus, 52 
Scaphops t 127 
ScapteromySy 84 
Scaptochirusy 52 
Scaptogale, 53 
ScaptohyuSy 144 
ScaptonyXy 52 
Scarrittia, 127 
ScarturuSy 93 
Scelidodon, 71 
Scelidotheridae, 71 
Scelidotheriinae, 71 
Scelidotheriuniy 71 
SchaubeumySy 83 
Schismotheriuniy 69 
Schistomys, 94 
SchizodelphiSy 103 
Schizodon, 97 
Schizostoma t 57 
Schizotheriinae, 139 
Schizotherini, 139 
Schizotherium, 139 
Schlosseria, 140 
Schoinobatesy 46 
SciatnySy 94 
ScirteteSy 93 
Scirtopoda, 93 
Sciuravidae, 77 
Sciuravinae, 77 
SciuravuSy 77 

Sciuridae, 78, 199, 201-203 
Sciurillus, 78, 202 
Sciurinae, 78 
Sciurini, 78, 201 
Sciurognathi, 198 
Sciuroidae, 199 
Sciuroidea, 78, 199, 201 
SciuroideSy 82 

Sciuromorpha, 77, 198-200, 202, 
203, 205 

Sciuromorphi, 198 
Sciuropterusy 80, 203 
Sciurotamiasy 79 
SciuruSy 78, 202 
Sclerocalyptinae, 74 
Sclerocalyptusy 74 
Scleromys, 97 
Scleropleura, 72, 193 
Scolomysy 84 
ScotaeumySy 97 
Scotamys, 97 
ScoteinuSy 59 
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Scotinomys, 84 
Scotoecus, 59 
Scotomanes, 59 
Scotonycteris , 54 
Scotophila , 59 
Scotophilus, 59 
Scotozous , 59 
Scottimus , 83 
Scutisorex , 52, 178 
Scutisoricinae, 52 
Secundates, 172 
Selatherium, 130 
Selenarctos , 111, 225 
Selenoconidae, 126 
Seleno conus, 12 6 
Selenodontia, 259 
Selenomys , 85 
Selenoportax, 158 
Selevinia, 92 
Seleviniidae, 92 
Semantor, 121, 233 
Semantoridae, 121 
Semigcnetta , 116 
Semnopithecus, 66, 186 
Senetia , 70 
Seniocebus, 65 
Serbelodon, 132, 248 
Sericonycteris, 54 
Serridentidae, 132, 248 
Serridentinae, 132, 248 
Serridentinidae, 248 
Serridentininae, 248 
Serridentinus, 132, 245, 248 
Sespedectes, 49 
Sespemys, 77 
Sespia , 149 
Setifer, 48 
Setonyx, 47 
Seudenius, 126 
Scumadia, 45 
Shatnolagus, 76 
Shanshitherium, 156 
Shecenia, 130 
Shenopsalis, 40 
Skoshonius, 63 
Stbbaldus, 105 
Stata/ff, 92, 209 
Sicistidae, 92 
Sicistinae, 92 
Sigmodon, 85 
Sigmodontinae, 83 
Sigmogomphius, 82 
Sigmomys, 85 
.St&i, 154 
Silenus, 66, 186 
Simenia, 109 

68, 181, 186, 187 
Simiadae, 67 
Simias , 67 
Simiidae, 67, 187 
Simimeryx , 151 
Simimys , 93 
Simobison , 159 
Simocyon , 110 
Simocyonidae, 109 


Simocyoninae, 109, 223, 224 
Simonycteris , 59 
Simopithecus, 66 
Simosciurus, 78 
Simplicidentata, 196 
Simplicidentati, 198 
Simplimus , 96 
Sinanthropus, 68, 188 
Sinclairella, 64 
Sinclair orneryx, 153 
Sinictis, 113 
Sinocastor, 82 
Sinocricetus , 86 
Sinoetherus, 94 
Sinolagomys, 75 
Sinopa , 107 
Sinoreas, 157 
Sinoryx , 160 
Sinotherium , 143 
Sinotragus , 160 
Sipalocyon , 43 
Siphneinae, 86 
Siphneus , 86 
Siphonocetus , 104 
Sirenei, 240 

Sirenia; 135, 214, 240, 251, 252 

Sivacanthion, 93 

Sivacapra , 162 

Sivaceros, 158 

Sivachoerus , 145 

Sivacobus , 159 

Sivacyon , 109 

Sivadenota , 159 

Sivaelurus , 119 

Sivafelis , 120 

Sivahyus , 145 

Sivalictis , 115 

Sivalikia , 134 

Sivanasua, 112, 226 

Sivaonyx , 115 

Sivapanthera, 120 

Sivapitkecus , 67 

Sivaportax, 158 

Sivasmilus , 121 

Sivatheriidae, 156 

Sivatheriina, 156 

Sivatheriinae, 156 

Sivatherium , 156, 268 

Sivatitanops , 138 

Sivatragus , 160 

Sivoreas, 157 

Sivoryx , 160 

Smilodon , 121 

Smilodontinae, 120 

Smilodontopsis , 121 

Sminthidae, 92 

Sminthinae, 92 

Smintkoides, 93 

Sminthopsis , 43 

Sminthus , 92 

Smutsia , 75 

Solenodon , 48 

Solenodontidae, 48, 177 

Solenodontinae, 48 

Solidungula, 136, 253 


Solipeda, 136 
Solisorex , 51 
Sofomys, 90 
Sorex, 51 
Sorexineae, 51 
Soricidae, 51, 177 
Soricinae, 51 
Soricini, 51 

Soricoidea, 50, 175, 176 
Soriculus , 51 
Sotalia , 103 

Spalacidae, 88, 199, 205, 207, 208 

Spalacomys , 90 

Spalacopodidae, 97 

Spdlacopus , 97 

Spalacotheridae, 41 

Spalacotheriidae, 41 

Spdlacotherium , 41 

.S/xtaHc, 88, 207, 208 

Spaniotnys, 98 

Spanoocyodon , 106 

Sparactolambda , 131 

Sparassocynus , 43 

Sparassodonta, 42 

Spectrellum , 58 

Spectrum , 54 

Speothoinae, 109 

Speothos, 110, 223 

Speoxenus , 96 

Spermopkilopsis , 79 

Spermophilus, 79 

Sphaerias , 54 

Sphaeronycteris , 58 

Sphenocoelus, 138 

Sphenomeryx , 143 

Sphenophalos , 157, 270 

Sphenotherus, 71 

Sphiggurus , 94 

Sphingura , 94 

Sphingurinae, 94 

Sphingurus , 94 

Spkodromys , 97 

Spilocuscus , 46 

Spilogalc , 114 

Spirocerus , 161 

Spirodontomys , 96 

Squalodelphidae, 101 

Squalodelphis , 101, 215 

Squalodon, 100 

Squalodontidae, 100, 215 

Squalodontoidea, 100 

Squamata, 75, 195 

Squamigera, 195 

Staurodon , 130 

Steatomys, 91 

Stegodon , 134, 249 

Stegodontidae, 133, 249 

Stegodontinae, 133, 247, 249 

Stegodontoidea, 132, 249 

Stegolophodon , 133, 246, 247 

Stegolophodontinae, 133, 247 

Stegomastodon , 133, 248 

Stegomastodontidae, 248 

Stegomastodontinae, 248 

Stegotheridae, 72, 73 



INDEX 


335 


Stegotheriinae, 73 
Stegotherinae, 73 
Stegotheriopsis , 73 
Stegotherium, 73 
Stehlinella, 64 
Stehlinia , 59 
Stehlinius , 64 
Steiromyinae, 94 
Steiromys , 94 
Stclabison, 159 
Steneqfiber , 81, 82 
Steno , 103 
Stenocepkalemys , 89 
Stenodelphininae, 101 
Stenodelphis , 101, 215 
Stenoderma, 58 
Stenodermina, 58 
Stenoderm inae, 58 
Stenogale, 118 
Slenogenium, 127 
Stenomylinae, 150 
Stenomylus, 150, 265 
Stcnomys , 89 

Stenoplesictinae, 115, 227, 228 
SUnoplesictis, 115, 227 
Stenorhinchus , 122 
Stenorhynchinae, 122 
Stenorhynchus , 122 
Stenorhyncina, 122 
Stenostephanos , 128 
Stenotatus , 72 
Stcnotcphanos , 128 
Stephanocemas, 153 
Stephanomys, 89 
Stereodelpkis, 103 
Stereotoxodon, 128 
Sterrokippus , 137 
Sthenictis , 115 
Sthenodectes , 138 
Sthenomerus, 47 
Sthenurus, 46 
Stibarus , 144 
Stichomys , 98 
Stictomys , 97 
Stilhippus , 127 
Stilothcrium , 44 
Stilpnodon , 50 
Stockoceros , 157 
Stockocerotinae, 157 
StrepsiceroSj 158 
Strepsicerotidae, 157 
Strepsicerotinae, 270 
Strepsicerotini, 157, 271 
Strcpsipoztax , 158 
Strogidognathus , 158 
Stromaphoropsis, 74 
Stromaphortis, 74 
Sturnira , 58 
Sturnirinae, 58 
Stylacodontidae, 40 
Stylinodon , 69, 190 
Stylinodontia, 68 
Stylinodontidae, 68 
Stylinodontinae, 68 
Stylinodontini, 68 


Stylochoerus , 146 
Styloctenium, 54 
Stylocynus, 43 
Stylodipus , 93, 209 
Stylohipparion , 137 
Subcosoryx, 157 
Subdromomeryx, 153 
Subhyracodon, 142 
Subtneryceros, 157 
Subparacosoryx , 157 
Subungulata, 210, 240 
Suevosciurus , 82 
Sugrivapithecus , 67 
Suidae, 145, 146, 258, 259, 261 
Suiformes, 143, 259-261, 264, 265 
Suillomeles, 44 

Suina, 145, 258, 259, 261, 264 

Suinae, 145,262 

Sanctis , 51 

Suoidea, 145 

Superbison , 159 

Surdisorex , 51 

Suricata , 117 

Suricatidae, 115, 117 

Suricatinae, 117 

Suricatini, 117 

Sws, 145, 258, 262 

Sycium , 87 

Syconycteris , 55 

Sylvanus , 186 

Sylvicapra, 159 

Sylvilagus, 76 

Sylvisorex , 51,178 

Symborodon , 139 

Symbos , 162 

Symmetrodonta, 41,169, 170 
Symmctrodontomys , 84 
Symphalangus , 67 
Synaptochoerus , 146 
Synaptodon , 46 
Synaptomys , 87 
Syncerus , 159 
Synconolopkus, 133, 248 
Syndactyla, 171 
Syndyoceras , 151 
Synhapalops , 70 
Synoplotherium , 106 
Synotus, 60 
Syntheosciurus, 78 
Syntheres, 94 
Synthetoceras, 151, 266 
Systemodon , 140 

Tachyglossidae, 39 
Tachyglossus, 39 
Tacky orctoides, 88 
Tachyorycies , 88,207, 208 
Tachyoryctidae, 205 
Tachytypotherium , 129 
Tadarida , 60 

Taeniodonta, 68, 175, 190, 240 
Taeniolabididae, 40 
Taeniolabisy 40, 168 
Taligrada, 131, 241 
Talpa, 52 


Talpidae, 52,177 
Talpinae, 52,178 
Talpini, 52 
TamandaOy 71 
Tamarin , 65 
Tamias , 80 
Tamiasciurinae, 78 
Tamiasciurini, 78, 202 
Tamiasciurus , 78, 202 
Tamiodes, 79 
Tamiops , 79 
Tamiscus , 79 
Tana, 61 
Tanupolama, 150 
Tany ops y 140 
Taperidae, 140 
Taphonycterisy 56 
TaphozotiSy 56 
Tapinochoerus, 145 
TapiravtiSy 140 
Tapirella, 140 
Tapiridae, 140, 256 
Tapiroidea, 139, 256 
Tapiromorpha, 139 
Tapirulidae, 147 
TapiruluSy 147 
TapiruSy 140 
Tapocyon t 108 
Tardigrada, 71 
Tarsidae, 64 
Tarsiidae, 64 
Tarsiiformes, 63, 182 
Tarsina, 64 
Tarsipedinae, 46 
Tarsipes y 46 
TarsiuSy 64, 183, 184 
Tarsomysy 89 
Tasmacetus , 102 
Tatabelodon, 132 
TataromySy 83 
Tatera, 88 
TaterilluSy 88 
Talkiodon r 40 
Ja/tt, 72, 73, 193 
Tatusia, 72, 73 
Taucanamo, 146, 262 
Taurotmgus, 158 
TausmastognathuSy 147 
Taumastognatus, 147 
TautatuSy 90 
Taxeopoda, 240 
Taxidea, 114 
Taxidiinae, 114 
TaxymySy 77 
Tayassu, 146 

Tayassuidae, 146, 258, 260, 262 
Tayassuinae, 146 
Tayra r 113 
Tayrinae, 113 
Tcanopus y 85 
Teilkardellay 64 
Teilhardia t 141 
Teilhardina, 63 
Telcobunomaslodon t 133 
TcltoceraSy 142 
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Teleoceratinae, 142, 257 
Teleodus, 138 
Teleolophus, 140 
Telicomys, 96 
Telmatheriinae, 138, 255 
Telmatherium, 138 
Telmatodon, 147 
Telodontomys, 96 
Telosmilus, 120 
Temnocyon, 110 
Tenes, 78 
Tenrec , 48 
Tenrecidae, 48 
Tenrecinae, 48 
Tenrecoidea, 48, 175-177 
Tephrocyon, 109 
Tertiates, 172 
Tetheopsis , 242 
Tetoniidae, 63 
Tetonius, 63 
Tetrabelodon, 132 
Tetracerus , 158 
Tetraclaenodon, 123, 234 
Tetraconodon , 145 
Tetraconodontidae, 145 
Tetraconodontinae, 145 
Tetracus, 50 
Tetralophodon, 132, 248 
Tetralophodontinae, 132, 248 
Tetrameryx, 157 
Tetrasclenodon, 149 
Tetrastylinae, 96 
Tetrastylomys, 96 
Tetrastylopsis , 96 
Tetrastylus, 96 
Teutomanis , 75 
Texoceros, 157 
Thalacomys , 44 
Thalarctos, 111 
Thalassarctos , 111 
Thalassidis, 117, 229 
robusta, 229 
Thalassocetus , 102 
Thalattosiren , 135, 251 
Thalerocer os , 162 
Thallomys, 89 
Thallomyscus , 84 
Thalpomys, 84 
Thamnomys , 89 
Thaptomys , 84 
Thaumastocyon , 110 
Thaumastocyoninae, 109 
Thaumastognathus , 147 
Thaumastotherium, 142 
Thecurus, 93 
Theosodon , 125 
Theosodontinae, 125 
Thercutherium, 107 
Theria, 40, 165, 170, 183 
Therictoidea, 173 
Theridomyidae, 82, 204, 212 
Theridomyini, 204 
Theridomys , 82, 204 
Theriodictis , 109 
Theropithecus, 66 


Thinocyon , 107 
Thinohyus , 146 
Thlaeodon , 41 
Thlaeodontidae, 41 
Thlaeodontinae, 41 
Thoatherium , 125 
Thomaskuxleya, 127 
Thomasia, 40 
Thomasomys , 84 
Thomomys, 80 
Thoopterus, 54 
Thoracophorus , 75 
T/kw, 109 
Thrinacodus , 99 
Thrynomyidae, 99 
Thryonomyidae, 99, 210 
Thryonomys, 99, 210, 212 
Thryptacodon, 106 
Thylacinidae, 43, 171 
Thylacininae, 44 
Thylacinus , 44 
Thylacis , 44 
Thylacodictis, 43 
Thylacodon, 42 
Thylacoleo, 46 
Thylacoleonidae, 46 
Thylacoleontidae, 46 
Thylacomys, 44, 90 
Thylacosmilinae, 43 
Thylacosmilus , 43, 172 
Thylacynus, 44 
Thylamys, 42 
Thylogale , 47 
Thyroptera, 59 
Thyropteridae, 58 
Ticholeptinae, 149, 263 
Ticholeptus, 149 
Tichorhinus , 142 
Tideas, 45 
Tigris, 120 

Tillodontia, 68, 175, 189, 240 
Tillomys , 77 
Tillotheridae, 68 
Tillotheriidae, 68, 189 
Tillotherium , 68, 189 
Tinoceras , 242 
Tinoceridae, 131, 242 
Tinodon , 41 
Tiphyocetus , 104 
Titanodectes , 138 
Titanohyracidae, 135 
Titanohyrax, 135 
Titanoides, 131 
Titanomys, 75 
Titanotheridae, 137 
Titanotherioidea, 137 
Titanotheriomys, 77 
Titanotherium, 139, 254 
Titanotylopus , 150 
Tiznatzinia, 123 
Tolypeutes, 73 
Tolypeutina, 73 
Tolypeutini, 73 
Tomardus, 109, 222, 224 
Tomeutes, 79 


Tomocyon , 111, 224 
Tomodus, 128 
Tomopeas, 60 
Tomopeatinae, 60 
Tonatia, 57 

Torynobelodon, 133, 249 
Toscanius , 120, 121 
Tossunnoria , 162 
Toxodon , 128, 236 
Toxodonta, 126, 237, 238 
Toxodontherium, 128 
Toxodontia, 126, 240 
Toxodontidae, 128, 237, 238 
Toxodon tinae, 128 
Traclnops , 57 
Trachycalyplus, 74 
Trachytheridae, 129, 238 
Trachytheriinae, 129 
Trachytherium, 129 
Trachytherus, 129 
Tragelaphinae, 157 
Tragelaphoidea, 271 
Tragelaphus, 158 
Tragocerus, 158, 272 
Tragoportax , 158 
Tragoreas, 160 

Tragulidae, 152, 258, 259, 266 

Tragulina, 151, 258-260, 264-266 

Traguloidea, 151 

Tragulus, 42, 152, 266 

Transpithecus , 129 

Trechomyini, 82, 204 

Trechomys, 82, 204 

Tremacyllus , 130 

Tremarctinae, 225 

Tremarctos , 111, 225 

Tremarctotherium , 111, 225 

Tretomys , 85 

Tretosphys, 103 

Tretulias , 104 

Triaenops, 57 

Tricardia, 94 

Tricentes, 106 

Trichaelurus, 119 

Trichechidae, 136, 251 

Trichechiformes, 135 

Trichechus, 122,136, 190 

Trichecidae, 122 

Trichecodon , 122 

Trichenae, 139 

Trichosurus, 45 

Trichys, 93 

Triclis, 47 

Triconodon , 40 

Triconodonta, 40, 169 

Triconodon tidae, 40 

Triconodontinae, 40 

Tricuspiodon , 124 

Tricuspiodon tidae, 124 

Tridactyla, 139, 253 

Trigenicus, 149 

Trigodon, 128 

Trigodonops, 128 

Trigonias , 141 

Trigonidis, 113 
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Trigonolestes, 143 
Trigonostylopidae, 130 
Trigonostylopoidea, 130 
Tr igpno stylo ps, 130, 238 
Triisodon , 106 

Triisodontidae, 105, 106, 218 
Triisodon tinae, 106 
Trilophodon , 132, 248 
Trilophodontidae, 132 
Trilophomys , 86 
Tr inter ostephanos, 127 
Trioracodon, 40 
Triplopodidae, 141 
Triplopodinae, 141 
Triplopus , 141 
Trirhizodon , 100 
Tritemnodon, 107 
Trituberculata, 40 
Tritylodon t 168 
Tritylodontoidea, 168, 169 
Trobelodon t 132, 248 
Trocharion, 114 
Trochictis, 114 
Trochotherium , 114 
Troglodytes , 68 
Trogoletnur, 64 
Trogontherium, 82 
Trogopterus, 80 
Trogosus, 68, 189 
Trucifelis , 121 
Trygenycteris , 55 
Tryphomys, 90 
Tsaganomyinae, 77 
Tsaganomys , 77, 213 
Tsaidamotheriuniy 162 
Tsamnichoria, 126 
Tscherskia , 86 
Tubulidentata, 131, 239 
Tubvlodon , 131, 239 
Tungurictis , 116 
Tupaia , 61 
Tupaiadae, 61 
Tupaiidae, 61,176, 183 
Tupaiinae, 61 
Tupaina, 61 
Tupaiodoriy 50 

Tupaioidea, 61, 175, 176, 183 
Turicius, 133, 246—248 
tapir aides, 248 
turicensis , 248 
Tursio , 104 
Turstops, 104, 215 
Tydeus, 45 
Tylomys, 84 
Tylonycteris , 59 
Typhlomys , 92 

Tylopoda, 149, 258-260, 263-266 
Typotheria, 128, 237, 238 
Typothericulus, 129 
Typotheridion, 130 
Typotheriidae, 129, 237 
Typotheriodon , 129 
Typotheriopshy 129 
Typotherium t 129, 236 
Tyrrhenicola f 87 


Uintacolotherium t 131, 242 
Uintacyon t 108 
Uintacyonidae, 108 
Uintamastix , 242 
Uintanius , 63 
Uintasorex, 64 
Uintatheriidae, 131, 242 
Uintatherium , 131, 242 
Cflto, 105 
UUrapithecus, 126 
120, 231 

Ungaromys , 88, 207 
Unguiculata, 48, 164, 172, 174, 216, 
258 

Ungulata, 164, 172-174, 234, 240, 
258 

Vera, 240 
Unuchinia , 53 
Uranomys, 90 
Urmiatherium, 162 
Urocyon, 109 
Uroder 58 
Urogale, 61 
Uromanis, 75 
Uromysy 90 
Uropsilinae, 52 
Uropsilusy 52 
Urosciurus, 78 
Ur otherium t 74 
UrotrichuSy 52 
UrsavuSy 111, 225 

Ursidae, 111, 220, 222-224, 229, 232 
Ursinae, 225 
Ursini, 111 
Ursinidae, 111 
Ursoidae, 108, 220, 222 
Ursoidea, 222 
111, 225 

Uruguaytherium, 130 
Ustatochoerus, 149, 264 
Utaetini, 72 

72, 193 

VampyressCy 58 
Vampyriscus, 58 
VampyrodeSy 58 
Vampyrops, 58 
Vampyrum, 57 
Vampyrus, 57 
Vandeleuria, 88 
Voworyort, 108 
Va5$a//ia, 73 
Vermilingua, 71 
Vespertiliavusy 55 
Vespertilio, 59 
Vespertiliones, 59 
Vespertilionidae, 59 
Vespertiiioninae, 59 
Vespertilionoidea, 58 
VesperugOy 59 
VetuluSy 186 
Victorlemoinea f 125 
Vinayakia , 118, 230 
Viscaccia, 97 
Vishnucobusy 159 


111 

VishnufeltSy 119 
VishnuictiSy 116 
VishnumeryXy 162 
FwAnttony*, 115 
Vishnutheriuniy 156 
Viveridae, 115 
Fwerra, 116 
Viverravidae, 108 
Viverravinae, 108, 221 
Viverravus, 108 
VwemcttZa, 116 
Viverrida, 228 

Viverridae, 115, 218, 220-222, 226, 
228, 229 

Viverrinae, 115, 221 
Viverrini, 116 
Viverroidea, 222, 228 
VombatuSy 46 
Vortnela, 113 
VulpavtiSy 108, 221 
VulpeSy 109 

Wagneria, 112 
Wainka, 124 
Wallabia, 47 
Wasatchia, 143 
WashakiuSy 63 
Windhausenia, 125 
Wombatula, 46 
Wortmania, 69 
Wynyardia , 45 
WyttWa, 45 

Xenacodoriy 49 

Xenarthra, 69,190-192, 195, 239 

Xenastrapotheritim, 130 

Xenochoerus, 146 

Xenocraniunty 69, 191 

XenocteneSy 57 

Xenodontomys, 98 

Xenogalty 117 

XenomySy 85 

XenopithecuSy 68 

XenorophiiSy 100 

Xenotheriunty 69 

Xenurusy 73 

Xerinae, 79 

Xerini, 79 

Xeromysy 91 

Xertts, 79 

Xesmodorty 125 

Xiphodony 149 

Xiphodontidae, 149 

Xiphonycteris, 60 

XiphuroideSy 75 

Xotodotiy 128 

Xotodontidae, 128 

Xyophofusy 69 

YumaceraSy 153 
Yumaceratinae, 153 
Yutnanius, 64 

ZaedyuSy 72 
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Zaglossus , 39 
Zalambdalestes , 49 
Zalambdalestidae, 49 
Zalambdodonta, 48, 176 
Zalophus, 121 
Zanycteris, 53, 178, 180 
Zapodidae, 92, 204 
Zapodinae, 92 
Zapus, 92, 209 
Zarhachis, 101 
Za/i, 186 
Zelotomys, 90 
ZcnkercUa , 82, 203 
Zenkerellinae, 82 


Ze/w, 79 
Zeuglodon , 100 
Zeuglodontia, 100 
Zeuglodontidae, 100 
Zibethailurus , 119 
Ziphiidae, 101, 215 
Ziphiina, 101 
Ziphiodelphis, 102 
Ziphioides , 101 
Zipkirostrum , 102 
Ziphius, 102 
ZodioltsUs, 112 
Zorilla, 114 
Zorillina, 113 


Zygodontomys , 84 
Zygogeomys , 81 
Zygolestes, 44 

Zygolophodon , 133, 246-248 
americanus, 247, 248 
borsoni , 247 
ohioticuSy 247 
pyrenaicus, 247 
tapiroidesy 247, 248 
turicensisy 247 
Zygolophodontinae, 247 
ZygomaturuSy 47 
Zygorhiza , 100 
ZyzomySy 89, 208 
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aardvark, 131, 190, 191, 195, 239 
aard-“wolf,” 118 
acushi, 97 
addax, 160 
“aegodont,” 271 
“aegodont antelope/’ 271 
“aeluroid,” 228 
African buffalo, 159 
bush squirrel, 79 
crocidurine shrew, 178 
dormouse, 92 
elephant, 134, 246 
giant squirrel, 79 
ground squirrel, 79 
hedgehog, 50 
“hystricomorph,” 210 
linsang, 116 
monkey, common, 66 
palm civet, 116 
polecat, 114 
pygmy squirrel, 79 
tree mouse, 90 
tree squirrel, 79 
tree squirrel, common, 79 
'‘African flying squirrel,” 203 
agouti, 96 
agriochoerid, 263 
aguard-guazfi, 109 
aguti, 212 
ai, 72 

alamiqui, 48 
allactaga, 93 
almizilero, 52 
alpaca, 150 
alticameline, 265 
aluata, 65 

Amazon dolphin, 101 
amblypod, 238, 240 
American “antelope,” 157 
cervoid, 269 
deer, 155 
elk, 155 
fruit bat, 58 
“hystricomorph,” 210 
leaf-nosed bat, 57 
mammoth, 246 
mastodont, 244, 247 
mole, 52 

rodent. Tertiary, 213 
tree squirrel, 78 
amphicynodontine canid, 224 
dag, 225 

amphicyonine, 225 
amynodont, 257 
anancine, 245 
ahcodont, 262 
ancodont-like, 263 


Andean deer, 155 
mastodont, 248 
angwantibo, 63 
anoa, 158 

anomalurid, 203-205 
anomaluroid, 199, 204, 205, 209 
anomaluroid sciuromorph, 205 
anoplothere, 259, 260, 262, 263 
“ant bear,” 71 
anteater, 71, 190, 192, 243 
collared, 71 
giant, 71 
little, 71 
scaly, 75 
two-toed, 71 
“anteater,” banded, 44 
marsupial, 44 
spiny, 39 

antelope, 160, 161, 269 
four-horned, 158 
harnessed, 158 
Hunter’s, 160 
roan, 160 
sable, 160 

“antelope,” 161, 270, 271 
“aegodont,” 271 
American, 157 
“boodont,” 272 
Livingston’s, 160 
royal, 160 
Zanzibar, 160 
antelope rat, 88 

anthracothere, 259, 260, 262, 263 
anthropoid, 187, 188 
anthropoid ape, 185 
antilocaprid, 268-270 
antilocaprine, 269 
antilopine, 271, 272 
aoul, 161 
apara, 73 
apatemyid, 184 
ape, 67, 181, 187, 188 
anthropoid, 185 
Barbary, 66 
black, 66 
ape-like, 188 
ape-man, Java, 68 
aplodontid, 201 
aplodontoid, 199 
archaeocete, 214 
Arctic fox, 109 
arctocyonid creodont, 234 
“arctoid,” 228 
arctothere, 225 
California, 225 
South American, 225 
argali, 162 


armadillo, 72, 73, 175, 190, 191, 193 
eleven-banded, 73 
giant, 73 

nine-banded, 73, 193 
six-banded, 72 
armored edentate, 193 
shrew, 52 

artiodactyl, 160, 172, 173, 178, 196, 
234, 235,256,258-265, 268, 269 
non-ruminant, 164 
arui, 162 

Asiatic buffalo, 158 
dormouse, 92 
elephant, 134, 246 
palm civet, 116 
tree mouse, 88 
water shrew, 51 
ass, 137 

astrapothere, 233, 236, 238, 239 
audad, 162 

Australian “muskrat,” 47 
“opossum,” 45 
water rat, 91 
australopithecine, 188 
avahi, 62 
avem, 66 
axis deer, 154 
aye-aye, 62,164, 181 
aye-aye-like, 182 

babakato, 62 
babirussa, 146 
baboon, 66 
hamadryas, 66 
badger, 114, 227 
“ferret,” 114 
honey, 114 
sand, 114 
bamboo rat, 88 
“rat,” 99 

banded “anteater,” 44 
bandicoot, 44 
common, 44 
long-nosed, 44 
New Guinea, 44 
pig-footed, 44 
rabbit, 44 
short-nosed, 44 
“bandicoot” rat, 90 
“bandicoot,” white-banded, 44 
banteng, 159 
barang, 115 
barasinga, 154 
Barbary ape, 66 
barbastelle, 59 
bare-backed fruit bat, 54 
barythere, 245 
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bassariscine procyonid, 226 
bat, 54, 57, 163, 164, 169, 172, 173, 
175,178-180 
American fruit, 58 
American leaf-nosed, 57 
bare-backed fruit, 54 
big-eared, 60 
bonneted, 60 
brown, 59 
butterfly, 59 
cave, 60 

cavern leaf-nosed, 58 
centurion, 58 
cinnamon, 57 
common, 59 
common European, 59 
cyclops, 56 
desert, 60 
disk-winged, 59 
dog, 54 

epauleted fruit, 54 

evening, 59 

free-tailed, 60 

fruit-eating, 54 

ghost, 56 

golden, 59 

graceful, 58 

groove-lipped, 59 

hare-lipped, 56 

harlequin, 59 

harpy, 55 

hispid, 56 

hoary, 59 

hollow-faced, 56 

horseshoe, 56 

house, 59 

javelin, 57 

leaf-lipped, 57 

leaf-nosed, 56, 57 

long-eared, 60 

long-fingered, 60 

long-legged, 58 

long-tongued fruit, 55 

long-winged, 60 

lump-nosed, 60 

mastiff, 56, 60 

mouse-tailed, 55 

naked-backed, 57 

New Zealand short-tailed, 60 

painted, 60 

pale, 59, 60 

phyllostomatid, 178 

pouch-winged, 55 

proboscis, 55 

red, 59 

rousette, 54 

sac-winged, 55 

serotine, 59 

sheath-tailed, 55 

short-nosed fruit, 54 

short-tailed, 58 

silver-haired, 59 


smoky, 58 
spear-nosed, 57 
spotted, 60 


sucker-footed, 59 
tall-crowned, 58 
tomb, 56 
tricolor, 59 
trident, 57 
tube-nosed, 60 
tube-nosed fruit, 55 
white, 56 
white-striped, 58 
white-winged, 59 
yellow-eared, 58 
yellow-haired fruit, 54 
yellow-winged, 56 
bathyergid, 209, 210, 213 
bathyergoid, 199, 212, 213 
bear, 111, 219, 222, 224, 225, 231- 
233 

black, 111 
blue, 111 
brown, 111 
grizzly, 111 
Himalayan, 111 
Malayan, 111 
North American, 225 
polar, 111 
“sloth,” 111 
spectacled, 111 
sun, 111 
“bear, ant,” 71 
“bear,” native, 46 
bear-like, 222-225 
bear-like carnivore, 219 
beaked whale, 101 
bearded seal, 122 
beaver, 82, 202 
“beaver,” mountain, 77 
beira, 161 
beisa, 160 
bekra, 158 
belly monkey, 65 
beluga, 103 
bettong, 47 
bhokra, 158 
big-eared bat, 60 
fox, 111 
bilby, 44 
binturong, 116 
birch “mouse,” 92 
bison, 159 
“bisulcate,” 164 
black ape, 66 
bear, 111 
rhinoceros, 143 
blackbuck, 161 
“blackfish,” 104 
blackfooted cat, 119 
black-tailed deer, 155 
gazelle, 161 
blesbok, 160 
blesmol, 99 

blood-lapping vampire, 57 
blue bear, 111 
whale, 105 
bluebuck, 160 
bobcat, 119 


bog lemming, 87 
bohor, 159 
bongo, 158 
bonneted bat, 60 
bontebok, 160 
“boodont,” 271 
“boodont antelope,” 272 
borhyaenid, 170 
borunduk, 80 
boselaphine, 272 
bottle-nosed dolphin, 104 
whale, 102 
bovid, 269-271 
bovine, 270, 272 
bovoid, 268, 269 
Old World, 269 
bowhead, 105 
brindled gnu, 160 
bristly rabbit, 76 

broad-footed pouched “mouse,” 43 
brocket, 155 
brontothere, 253 
brontotherioid, 254 
brown bat, 59 
bear, 111 

brush-tailed porcupine, 93 
“rat” kangaroo, 47 
bubal, 160 
buck, prong, 157 
buffalo, 158 
African, 159 
Asiatic, 158 
Cape, 159 
pygmy, 158 
“buffalo,” 159 
bulau, 50 
burrhel, 162 

burrowing myomorph, Old World, 
207 

bush baby, 63 
dog, 110 
“fox,” 109 
rat, 89 

squirrel, African, 79 
bushbuck, 158 
butterfly bat, 59 
Byrne’s pouched “mouse,” 43 

cabassu, 73 

cachalot, 102 

cachicamo, 73 

cacomistle, 112 

caenolestid, 172 

caenolestoid, 171, 172 

caenopine, 257 

caenothere, 196 

caguan, 54 

caiarara, 65 

ca’ing whale, 104 

cainothere, 259, 262, 263 

Calabar potto, 63 

California arctothere, 225 

callimico, 65 

callithricid, 185 

camel, 150,259, 260, 264-266 
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camelid, 264, 265 
cameline, 265 
cane 4 'rat/' 99 

canid, 218, 220-224, 226, 227, 229 
amphicynodontine, 224 
pre-ursid, 233 
canid-ursid, 224 
canine, 222-224 
canoid, 222, 226, 228, 233 
Cape buffalo, 159 
golden “mole,” 49 
hunting dog, 110 
caprine, 270-272 
capromyid, 212 
capuchin, 65 
capybara, 95, 211 
caracal, 119 
carajou, 114 
caraya, 65 
cariacu, 155 
caribou, 155 

carnivore, 164, 172-175, 178, 217- 
219, 226, 228-230, 232, 234 
bear-like, 219 
cat-like, 219 
dog-like, 219 
marine, 217 
plantigrade, 164 
South American marsupial, 170 
terrestrial, 217 
carpincho, 95 
carpolestid, 184 

cat, 119, 121, 228, 229, 231, 232 
blackfooted, 119 
domestic, 119, 231 
dwarf “tiger,” 119 
fishing, 119 
golden, 119 
grass, 119 

gray spotted Mexican, 232 
marble, 119 
Old World wild, 119 
pampa, 119 
South American, 231 
“cat,” native, 43 
ring-tailed, 112 
“tiger,” 43 
catarrhine, 184 
cat-like, 229 
cat-like carnivore, 219 
cattle, 266 
domestic, 159 
cave bat, 60 

cavern leaf-nosed bat, 58 
caviid, 200 
cavy, 94, 95, 211 
cay, 65 

cebid, 184, 185 
cebochoerid, 260, 261 
ceboid, 184, 185, 187 
centurion bat, 58 
ceratomorph, 256 
cercopithecoid, 187, 188 
cercopithecoid primate, 187 
cercopitheque, 66 


cervid, 152, 266-268 
cervine, 154, 268 
cervoid, 267 
American, 269 
cervoid-giraffid, 268 
cetacean, 164, 213, 214, 216 
long-snouted, 215 
cetothere, 216 
chacma, 66 

chalicothere, 174, 253, 256 
chamois, 162 
cheetah, 120 
“cheiromyoid,” 183 
chevrotain, 152 
water, 152 
chickaree, 78 
chimpanzee, 68, 186-188 
chinchilla, 97 
“chinchilla, rat,” 98 
chinchillid, 212 
chinchilldn, 97 
chipmunk, 80 
eastern, 80 
western, 80 
chiropteran, 180 
chiru, 161 

choeropotamid, 260-262 
chozchori, 97 
chrysochlorid, 179 
chrysochloroid, 176, 178 
cinnamon bat, 57 
civet, 116 
African palm, 116 
Asiatic palm, 116 
Malagasy, 116 
4 ‘otter,” 116 
palm, 116 
tree, 116 
water, 116 
clouded leopard, 120 
coaita, 65 
coati, 112 
mountain, 112 
coati-mundi, 112 
collared anteater, 71 
lemming, 87 
colob, 67 

colugo, 54, 164, 175, 179 
common African monkey, 66 
African tree squirrel, 79 
bandicoot, 44 
bat, 59 
duiker, 159 
“elephant shrew,” 50 
European bat, 59 
guinea pig, 95 
lemur, 62 
mole, 52 
mongoose, 117 
mouse, 90 
opossum, 42 
oriental monkey, 66 
phalanger, 45 
rat, 89 

“rat” kangaroo, 47 


seal, 122 
shrew, 51 
tree “shrew,” 61 
wombat, 46 

condylarth, 173, 174, 177, 233-235, 
240, 241 

phenacodont, 234 
condylarth-like, 235, 236, 239 
“coney,” 134 
cony, 76 

coryphodont, 241 
cotton rat, 85 
cottontail, 76 
cougar, 119 
couiy, 94 
4 ‘cow fish,” 101 
cow, sea, 164, 217 
“cow,” sea, 135 
coyote, 109 
coypu, 97 

crab-eating “fox,” 109 
seal, 122 

Crawford shrew, 51 
creodont, 174, 177, 214, 217-219, 
221, 232, 234 
arctocyonid, 234 
creodont-condylarth, 239 
crested hamster, 86 
crest-tailed pouched “mouse,” 43 
cricetid, 205-208 
cricetine, 206 
cricetopine, 206 
crocidurine shrew, African, 178 
ctenodactylid, 209, 210, 213 
ctenodactyloid, 205 
cuandu, 94 
culpeo, 109 
cuscus, 45 
cusimanse, 117 
cuy, 95 

cyclops bat, 56 
“cynoid,” 228 

Damara dik-dik, 161 
dassie, 134 
daubentoniid, 183 
daubentonioid, 182, 183 
deer, 154, 266-268 
American, 155 
Andean, 155 
axis, 154 
black-tailed, 155 
fallow, 154 
mule, 155 
musk, 153, 267 
pampas, 155 
P£re David's, 154 
red, 154 
roe, 155 

South American, 154 
swamp, 155 
tufted, 153 
water, 155 
white-tailed, 155 
“deer, hypsodont,” 269 
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deer mouse, 84 
degu, 97 
deinothere, 245 
delphinoid, 215, 216 
dengoli, 50 

dermopteran, 173, 179 
desert bat, 60 
desman, 52 
dhole, 110 
dibatag, 161 
dicerine, 257 
dicerorhine, 257 
dichobunid, 259, 260 
didelph, 164 
“didelph,” 164 
didelphid, 170, 183 
didelphoid, 171, 172 
didelphoid marsupial, 234 
didolodont, 234, 235 
digitigrade, 164 
dik-dik, 161, 271 
Damara, 161 
“dilambdodont,” 177 
“dilambdodont lipotyphlan,” 176 
dinocerate, 242 
diplarthran, 240 
dipodid, 199 
dipodoid, 199, 209 
“diprotodont” marsupial, 170 
disk-winged bat, 59 
docodont, 170 
doda, 158 

dog, 108, 174, 219, 222-224 
amphicynodontine, 225 
bush, 110 
Cape hunting, 110 
domestic, 223 
domestic true, 109 
‘‘raccoon,” 109 
red, 110 

South American, 223 
wild true, 109 
dog bat, 54 
“dog, hyaenoid,” 224 
“dog,” prairie, 79 
dog-like, 222, 224, 225 
dog-like carnivore, 219 
dolichotine, 212 
dolphin, 103 
Amazon, 101 
bottle-nosed, 104 
Ganges, 101 
Irrawaddy River, 104 
long-beaked, 103 
“right whale,” 104 
Risso’s, 103 
river, 100 
spectacled, 104 
spotted, 103 
striped, 104 
white, 103 

domestic cat, 119, 231 
cattle, 159 
dog, 223 
true dog, 109 


donkey, 137 
dormouse, 92, 209 
African, 92 
Asiatic, 92 
garden, 92 
Japanese, 92 
spiny, 92 
tree, 92 

“dormouse opossum,” 46 
douc langur, 66 
douroucouli, 64 
drill, 66 

dromedary, 150 
dromomerycine, 268 
dryolestid, 170 
dryopithecine, 188 
duckbill, 39 
dugong, 135 
dugongid, 251 
duiker, 159, 270, 271 
common, 159 
Maxwell’s, 159 
yellow-backed, 159 
duikerbok, 159 
dwarf lemur, 62 
mongoose, 117 
mouse, 88 
otter, 115 
pocket “rat,” 81 
“tiger” cat, 119 

eared seal, 121 
eastern chipmunk, 80 
mole, 52 

pocket gopher, 80 
echidna, 39 

edentate, 164, 172, 173, 175, 190, 
194, 195, 256 
armored, 193 
South American, 195 
eland, 158, 270 
elasmothere, 258 
elephant, 164, 243-245, 250, 258 
African, 134, 246 
Asiatic, 134, 246 
“elephant” seal, 123 
“elephant shrew,” 50, 175 
common, 50 
elephantine, 246 
eleven-banded armadillo, 73 
elk, 155 
American, 155 
European, 155 
entelodont, 259-261 
entelonychian, 236 
epauleted fruit bat, 54 
equid, 254 

equoid, 253, 255, 256 
erethizontid, 211 
erinaceid, 177-179 
erinaceoid, 175, 177 
ermine, 113 
euro, 47 

European bat, common, 59 
elk, 155 


pinniped, 233 
tree squirrel, 78 
eutherian, 174, 179, 196, 214 
evening bat, 59 
eyra, 119 

falanouc, 116 
Falkland “wolf,” 109 
fallow deer, 154 
false killer, 104 
paca, 95 
saber-tooth, 118 
vampire, 56 
fanaloka, 116 
feather-tail, 45 
felid, 220, 227-230 
feline, 230 
feloid, 228-230 
fennec, 109 
ferret, 113 
“ferret” badger, 114 
ferungulate, 217 
field “fox,” 109 
mouse, 87, 89 
fikifa, 50 
fin whale, 105 
finback, 105 
“fish, cow,” 101 
fisher, 113 
fishing cat, 119 
fissiped, 217-222, 227, 228 
“fissiped ungulate, non-ruminant,” 
252 

five-toed jerboa, 93 
flat-tailed jerboa, 93 
Florida water rat, 87 
flying “fox,” 54 
“opossum,” 46 
“opossum,” pygmy, 45 
phalanger, 46 
phalanger, great, 46 
squirrel, 80, 201 
squirrel, Himalayan, 80 
squirrel, woolly, 80 
“flying lemur,” 54, 179 
“flying squirrel, African,” 203 
forest hog, 146 
shrew, 51 
fossa, 116, 117 
“fouisseur,” 198 
four-eyed opossum, 42 
pouched opossum, 42 
four-horned antelope, 158 
fox, 108, 109 
Arctic, 109 
big-eared, 111 
gray, 109 
kit, 109 
red, 109 

“fox,” bush, 109 
crab-eating, 109 
field, 109 
flying, 54 

South American, 109 
free-tailed bat, 60 
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fruit bat, American, 58 
bare-backed, 54 
epauleted, 54 
long-tongued, 55 
short-nosed, 54 
tube-nosed, 55 
yellow-haired, 54 
fruit rat, 89 
fruit-eating bat, 54 
“fulin tongue,” 159 
fur seal, 121 
southern, 121 
fury, 58 

galago, 63 
Ganges dolphin, 101 
garden dormouse, 92 
gaur, 159 
gayal, 159 
gazelle, 161, 271 
black-tailed, 161 
gazelle-like, 272 
gelada, 66 
gelocid, 266 
gemsbok, 160 
genet, 116 
gentle lemur, 62 
geomyid, 202 
geomyoid, 202 
gerbil, 88, 207 
gerenuk, 161 
ghost bat, 56 
giant anteater, 71 
armadillo, 73 
otter, 115 
panda, 112 
squirrel, 79 
squirrel, African, 79 
gibbon, 67, 187, 188 
siamang, 67 
giraffe, 156, 266-268 
giraffid, 266-268 
glider, 46 
gliroid, 209 
glutton, 114 

glyptodont, 74,190,191,194 
4< Gna-Schakal,” 111 
gnu, 160, 271, 272 
goat, 162, 270, 271 
“goat,” Rocky Mountain, 162 
Goeldi’s “marmoset,” 65 
golden bat, 59 
cat, 119 
“mole,” 175 
“mole,” Cape, 49 
gomphothere, 245, 246 
gomphotheriid, 246 
gomphotheriine, 245, 246 
gopher, 80 

eastern pocket, 80 
pocket, 80 

western pocket, 80, 81 
goral, 162 
gorilla, 68 
graceful bat, 58 


grampus, 103 
grass cat, 119 
grasshopper mouse, 84 
gravigrade, 69 
“gravigrade,” 240 
gray fox, 109 
kangaroo, 47 
loris, 63 
seal, 122 

spotted Mexican cat, 232 
whale, 105 

great flying phalanger, 46 
greater pichiciego, 73 
Greenland right whale, 105 
seal, 122 
“grimpeur,” 198 
grison, 113 
grivet, 66 
grizzly bear, 111 
groove-lipped bat, 59 
ground rodent, 205 
sloth, 69, 190-193, 240 
squirrel, 78, 80 
squirrel, African, 79 
squirrel, northern, 79 
grysbok, 160 
guanaco, 150 
guara, 109 
guazubira, 155 
guazuy, 155 
guenon, 66, 186, 187 
Nisnas, 66 
patas, 66 
guepard, 120 
guereza, 67 
guina, 119 
guinea pig, 94 
common, 95 
mountain, 95 
gundi, 99 

haas, spring, 83 
hackee, 80 
hair seal, 122 
hairy hedgehog, 49 
hairy-nosed wombat, 46 
hairy-tailed mole, 52 
hamadryas baboon, 66 
hamster, 85 
crested, 86 
“hamster” rat, 90 
hanuman, 66 
hao, 109 
harbor seal, 122 
hare, 76, 196 
“hare mouse,” 76 
“hare,” Patagonian, 95 
rock, 76 

“hare” wallaby, 46 
hare-lipped bat, 56 
harlequin bat, 59 
harnessed antelope, 158 
harp seal, 122 
harpy bat, 55 
hartebeest, 158, 160 


harvest mouse, 84 
hazel “mouse,” 92 
hedgehog, 49, 50,175 
African, 50 

“hedgehog” tenrec, 48 
hegetothere, 238 
Heidelberg man, 68 
helaletid, 256 
heptaxodontid, 212 
herbivore, 265 
herola, 160 
herpestid, 217 
heteromyid, 202 
Himalayan bear, 111 
flying squirrel, 80 
hippomorph, 256 
hippopotamid, 258, 261 
hippopotamid-suid, 261 
hippopotamus, 148, 243, 252, 259, 
262 

hippotragine, 272 
hispid bat, 56 
hoary bat, 59 
hog, forest, 146 
wart, 146, 262 
water, 145 

hog-nosed skunk, 114 
Holarctic ungulate, 236 
hollow-faced bat, 56 
hominid, 188 
hominoid, 186-188 
honey badger, 114 
hooded seal, 123 
hoolock, 67 

horse, 137, 164, 252-254, 256 
horseshoe bat, 56 
house bat, 59 
mouse, 90 
rat, 89 
shrew, 51 
howler, 65 
howling monkey, 65 
huemul, 155 

hump-backed whale, 105 
Hunter’s antelope, 160 
hunting dog, Cape, 110 
“leopard,” 120 
hutia, 97, 212 
hyaenid, 218, 228-231 
“hyaenoid dog,” 224 
hyena, 118, 224, 228-231 
spotted, 118 
striped, 118 
“hyena,” 44 
hyopsodontid, 234 
hypertragulid, 259, 266 
hypertraguloid, 268 
“hypsodont deer,” 269 
hyracid, 250 
hyracoid, 172, 250, 251 
hyrax, 134, 243, 250, 252 
rock, 134 
tree, 134 

hystricoid, 199, 200, 204 
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hystricomorph, 198-200, 203, 204, 
209-213 

Neotropical, 212 
New World, 210 
Old World, 204, 210 
‘‘hystricomorph,’’ American, 210 
African, 210 

ibex, 162 
ichneumon, 117 
impala, 161 
Indian rhinoceros, 142 
indri, 62 

insectivore, 51, 164, 170, 172-180, 
183,189,190,199, 211, 217,219 
primate-like, 183 
tenrecoid, 199 

insectivore-like primate, 183 
irbis, 120 

Irrawaddy River dolphin, 104 
ischyromyid, 201 
isectilophid, 256 
isindi, 79 

jack “rabbit,” 76 
jackal, 109 
jaguar, 120, 231 
jaguarundi, 119 
Japanese dormouse, 92 
Java ape-man, 68 
man, 68 

Javanese rhinoceros, 142 
javelin bat, 57 
jerboa, 93 
five-toed, 93 
flat-tailed, 93 
three-toed, 93 
“jerboa,” 43 
“jerboa” kangaroo, 47 
rat, 89, 90 
jes, 49 

jumping “mouse,” 92, 209 
jurumi, 71 
jutia, 97 

kangaroo, 46 
brush-tailed “rat,” 47 
common “rat,” 47 
gray, 47 
“jerboa,” 47 
large “rat,” 47 
musk, 47 
plain “rat,” 47 
“rat,” 47 
red, 47 

rufous “rat,” 47 
tree, 47 

kangaroo “mouse,” 92 
“kangaroo rat,” 81 
khara-sultei, 161 
kiang, 137 
killer, false, 104 
lesser, 104 
killer “whale,” 104 
kinkajou, 112 


kit fox, 109 
klipspringer, 160 
koala, 46 
kob, 159 
kodkod, 119 
korrigum, 160 
kra, 66 
kubuk, 54 
kudu, 158, 270 
kusu, 89 

lagomorph, 173, 174, 196-199 
langur, 66, 186 
douc, 66 
Pagi Island, 67 
retrousse-nosed, 67 
snub-nosed, 67 
large “rat” kangaroo, 47 
wallaby, 47 

Leadbeater’s “opossum,” 46 
leaf-lipped bat, 57 
leaf-nosed bat, 56 
American, 57 
cavern, 58 
lechwe, 159 
lemming, 86, 87 
bog, 87 
collared, 87 
“mole,” 88 
snow, 87 

lemming mouse, 87 
“lemming” mouse, 87 
lemur, 181-184 
common, 62 
dwarf, 62 
gentle, 62 
mouse, 62 
sportive, 62 
weasel, 62 

“lemur, flying,” 54, 179 
“lemur,” woolly, 62 
lemuriform, 182 
lemur-like, 182-184 
lemuroid, 176, 182-184 
leopard, 120, 231, 232 
douded, 120 
snow, 120 

“leopard,” hunting, 120 
“leopard” seal, 122 
leporid, 197 
leptictid, 177 
leptochoerid, 259 
lerot, 92 
lesser killer, 104 
pichidego, 73 
linsang, 116 
African, 116 
lion, 120, 174, 231 
“lion,” mountain, 119 
sea, 121, 122 
“lipotyphlan,” 183 
“dilambdodont,” 176 
lipotyphlan, zalambdodont, 176 
litoptern, 96, 233, 235, 236, 238 
litoptem-like, 239 


little anteater, 71 
shrew, 51 

Livingston’s “antelope,” 160 
llama, 150 

long-beaked dolphin, 103 
long-eared bat, 57, 60 
long-fingered bat, 60 
long-legged bat, 58 
long-nosed bandicoot, 44 
long-snouted cetacean, 215 
phalanger, 46 
long-tailed paca, 95 
tenrec, 48 

long-tongued fruit bat, 55 
“vampire,” 57 
long-winged bat, 60 
lophiodont, 256 
loris, 182 
gray, 63 
slender, 63 
slow, 63 
loris-like, 182 
lowland paca, 97 
lump-nosed bat, 60 
lutrine, pinniped-like, 233 
lutrine-like pinniped, 233 
lynx, 119,120, 231 

macaque, 66, 186, 187 
machairodontine, 230 
macrauchenid, 235 
macroscelidid, 176, 183 
macroscelidoid, 176 
maikong, 109 
“makis,” 181 
Malagasy civet, 116 
mongoose, 116 
rat, 86, 207 
rodent, 207 
viverrid, 229 
Malayan bear, 111 
mammal, marine, 164 
winged, 164 
Mammonteum, 249 
mammoth, 134, 245, 246, 249 
American, 246 
Siberian, 244, 246 
mammutid, 246 
mampalon, 116 

man, 68, 163, 172, 181, 184, 187- 
189, 208, 216 
Heidelberg, 68 
Java, 68 
Neanderthal, 68 
Peking, 68 
Piltdown, 68 
Rhodesian, 68 
manatee, 122, 136, 251 
mandrill, 66 
maned rat, 86 
“wolf,” 109 
“maned sheep,” 162 
mangabey, 66 
manid, 195 
roanul, 119 
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mara, 95 
maral, 154 
marble cat, 119 
“marcheur,” 198, 210 
margay, 119 
maricamico, 65 
marine carnivore, 217 
mammal, 164 
markhor, 162 
marmoset, 65 
“marmoset,” Goeldi’s, 65 
marmot, 79 
marsh mongoose, 117 
“rabbit,” 76 

marsupial, 164, 165, 168-172, 179, 
182, 196, 217, 219 
didelphoid, 234 
“diprotodont,” 170 
South American predaceous, 171 
marsupial “anteater,” 44 
carnivore, South American, 170 
“mole,” 44 

marsupial-placental, 165 
marten, 113 
mastiff bat, 56, 60 
mastodont, 133, 245, 246, 249 
American, 244, 247 
Andean, 248 
South American, 248 
mataco, 73 

Maxwell's duiker, 159 
meadow mouse, 87 
meniscothere, 234, 235, 250 
“menotyphlan,” 173, 176, 179, 183 
merycodontine, 269 
merycoidodont, 263 
Mexican cat, gray spotted, 232 
mhorr, 161 
miacoid, 221, 229 
microchiropteran, 180 
microcleptid, 169 
mierkat, 117, 229 
mi-lu, 154 
mink, 113 
miriki, 65 
mixodectid, 178 
moco, 95 
moerithere, 245 
mole, 52, 175, 178 
American, 52 
common, 52 
eastern, 52 
hairy-tailed, 52 
Old World, 52 
“shrew,” 52 
star-nosed, 52 
water, 52 
western, 52 

“mole,” Cape golden, 49 
marsupial, 44 
naked, 99 
pouched, 44 
4 ‘mole” lemming, 88 
mouse, 86 
rat, 88 


“rat,” 99 
shrew, 51 

mongoose, 117, 229 
common, 117 
dwarf, 117 
Malagasy, 116 
marsh, 117 
striped, 117 
white-tailed, 117 
monk seal, 123 
monkey, 181, 186 
belly, 65 

common African, 66 
common oriental, 66 
howling, 65 
New World, 181 
Old World, 66, 181 
proboscis, 67 
red, 66 
rhesus, 66 
“spider,” 65 
“squirrel,” 65 
woolly, 65 
woolly spider, 65 
monodelph, 164 

monotreme, 39, 164, 165, 168, 172, 
251, 252 
moose, 155 
motlosi, 111 
moufflon, 162 
mountain “beaver,” 77 
coati, 112 
guinea pig, 95 
“lion,” 119 
paca, 97 
sheep, 162 
vizcacha, 97 
mouse, African tree, 90 
Asiatic tree, 88 
common, 90 
deer, 84 
dwarf, 88 
field, 87, 89 
grasshopper, 84 
harvest, 84 
house, 90 
lemming, 87 
“lemming,” 87 
meadow, 87 
“mole,” 86 
New World, 83, 206 
pine, 87 
red-backed, 87 
spiny, 90 
striped, 89 
tree, 87 

white-footed, 84 
“mouse,” birch, 92 
broad-footed pouched, 43 
Byrne’s pouched, 43 
crest-tailed pouched, 43 
hazel, 92 
jumping, 92, 209 
kangaroo, 92 

narrow-footed pouched, 43 


pocket, 81 
pouched, 43 
spiny, 81 
striped, 92 
“mouse hare,” 76 
mouse lemur, 62 
“mouse” shrew, 51 
mouse-tailed bat, 55 
mule deer, 155 
mulita, 73 

multituberculate, 165,168,170, 251, 
252 

muntjak, 153 
Tibetan, 153 

murid, 199, 205, 206, 208, 209 
murine, 204, 208 
murine opossum, 42 
muroid, 199, 205, 206, 209 
musang, 116 
musk deer, 153, 267 
kangaroo, 47 
ox, 162, 271 
shrew, 51 
muskrat, 87 
round-tailed, 87 
“muskrat,” Australian, 47 
mustelid, 220, 227, 229, 233 
musteline, 227 
mylagaulid, 201 

myomorph, 198-200, 205, 207, 209, 
213 

Old World burrowing, 207 
myrmecophagid, 71 
mysticete, 216 

nagor, 159 
nahur, 162 

nail-tailed wallaby, 47 
naked “mole,” 99 
“rat,” 99 

naked-backed bat, 57 
narrow-footed pouched “mouse,” 43 
narwhal, 103 
native “bear,” 46 
“cat,” 43 
“sloth,” 46 
nattock, 62 
Neanderthal man, 68 
Neotropical hystricomorph, 212 
nesomyine, 206 
New Guinea bandicoot, 44 
New World hystricomorph, 210 
monkey, 181 
mouse, 83, 206 
porcupine, 94, 210 
tree squirrel, 201 
New Zealand short-tailed bat, 60 
nilgai, 158, 270 
nimravine, 230 
nimravine-feline, 230 
nine-banded armadillo, 73, 193 
Nisnas guenon, 66 
noctule, 59 

non-ceboid primate, 185 
non-ruminant, 258 
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non-ruminant artiodactyl, 164 
“non-ruminant fissiped ungulate,” 
252 

North American bear, 225 
paenungulate, 243 
rodent, 200, 202 
sloth, 192 

northern ground squirrel, 79 
notoungulate, 233, 236-238, 240, 
243, 250, 256 
nutria, 97, 212 
nyala, 158 
nyctitheriid, 178 

ocelot, 119 
ochotonid, 196,197 
octodontoid, 211, 212 
odontocete, 215, 216 
oil-palm squirrel, 79 
ojam, 63 
okapi, 156 

Old World bovoid, 269 
burrowing myomorph, 207 
hystricomorph, 204, 210 
mole, 52 
monkey, 66,181 
porcupine, 93, 210, 211 
sciurid, 201 
wild cat, 119 
onager, 137 

opossum, 41, 42, 164, 175, 190 
common, 42 
four-eyed, 42 
murine, 42 

pouched four-eyed, 42 
Virginia, 42 
water, 42 
woolly, 42 

“opossum,” Australian, 45 
“dormouse,” 46 
flying, 46 
Leadbeater’s, 46 
pygmy flying, 45 
ring-tailed, 46 
striped, 46 
“opossum-rat,” 44 
orang, 68, 186, 187 
orang-utan, 68 
oribi, 160 

oriental monkey, common, 66 
pygmy squirrel, 79 
shrew, 51 
tree squirrel, 79 

oreodont, 143, 259-261, 263, 266 
“omithodelph,” 164 
orycteropodid, 239 
oryx, 160, 271 
osok, 66 
otariid, 121, 233 
otter, 115, 233 
dwarf, 115 
giant, 115 
sea, 115 

small-clawed, 115 
“otter” civet, 116 


“ounce,” 120 
ourang, 68 
ovibovine, 272 
ox, 270 
musk, 271 
“ox,” 271 
oxyaenid, 218 

paca, 96, 212 
false, 95 
long-tailed, 95 
lowland, 97 
mountain, 97 
pacarana, 95 

pachyderm, 164, 243, 250 
“pachyderm,” 243, 250, 252, 256, 
258 

pack rat, 85 
padamelon, 47 

paenungulate, 234, 241-243, 250- 
252 

North American, 243 
Pagi Island langur, 67 
painted bat, 60 
pala, 161 

palaeanodont, 191, 195 
palaeodont, 259 
palaeomerycine, 268 
palaeothentine, 45 
pale bat, 59, 60 
paleothere, 255 
paleothere-equid, 255 
pallah, 161 
palm civet, 116 
civet, African, 116 
civet, Asiatic, 116 
squirrel, 79 
pampa cat, 119 
pampas deer, 155 
panda, 112 
giant, 112 

pangolin, 75,173,190, 191,194,195, 
243 

panther, 120, 231 
“panther,” 119 
pantodont, 241, 242, 250 
pantoiambdid, 241 
pantolestid, 178 
pantothere, 165, 169, 170 
pantotherian, 165 
paradoxure, 116 
Patagonian “hare,” 95 
patas guenon, 66 
paurodont, 170 
peba, 73 

peccary, 146, 262 
pecoran, 260, 266 
pedetid, 205 
“pedimane,” 164 
Peking man, 68 
peludo, 72 

pen-tailed phalanger, 45 
tree “shrew,” 61 
perameloid, 171 
Pere David's deer, 154 


perea, 95 

periptychid, 234, 241 
perissodactyl, 172, 234, 235, 243, 
252, 253, 256, 265 
pest rat, 90 
phalanger, 45 
common, 45 
flying, 46 
great flying, 46 
long-snouted, 46 
pen-tailed, 45 
phenacodont, 234 
phenacodont condylarth, 234 
phenacodontid, 234 
philander, 42 
phyllostomatid, 180 
phyllostomatid bat, 178 
physeteroid, 215 
pichi, 72 
pichiciego, 73 
lesser, 73 

pig, 145, 175,190, 243, 261, 262 

pig-footed bandicoot, 44 

pika, 75, 76 

Piltdown man, 68 

pine mouse, 87 

pinky, 44 

pinniped, 172, 173, 214, 217, 218, 
233 

European, 233 
lutrine-like, 233 
pinniped-like lutrine, 233 
pipistrelle, 59 

placental, 164, 165, 169, 170, 172, 
173, 175,182,183,196,234, 241 
placental-marsupial, 165 
plain “rat” kangaroo, 47 
plains vizcacha, 97 
plantigrade, 164 
plantigrade carnivore, 164 
platanistoid, 215 
platypus, 39 
plesiadapid, 182-184 
pleuraspidothere, 235 
pocket gopher, 80 
gopher, eastern, 80 
gopher, western, 80,81 
“mouse,” 81 
“rat,” dwarf, 81 
poebrotheriine, 265 
polar bear, 111 
polecat, 113 
African, 114 
porcupine, 93, 94, 210 
brush-tailed, 93 
New World, 94, 210 
Old World, 93, 210, 211 
thin-spined, 94 
tree, 94 

“porcupine rat,” 98 
porpoise, 104 
potoroo, 47 
potto, 63 
Calabar, 63 

pouched four-eyed opossum, 42 
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“mole/* 44 
“mouse,” 43 

“mouse,” broad-footed, 43 
“mouse,” Byrne’s, 43 
“mouse,” crest-tailed, 43 
“mouse,” narrow-footed, 43 
pouch-winged bat, 55 
prairie “dog,” 79 

predaceous marsupial, South Amer- 
can, 171 

pre-ursid canid, 233 
primate, 164, 172-181, 183, 184, 
186-189 

cercopithecoid, 187 
insectivore-like, 183 
non-ceboid, 185 
primate-like insectivore, 183 
proboscidean, 172, 243-247, 251 
proboscidean-sirenian, 252 
proboscis bat, 55 
monkey, 67 

procyonid, 217, 220, 224-226 
bassariscine, 226 
prong buck, 157 
pronghorn, 157 
prosimian, 181-185 
proterotheriid, 235 
protoceratid, 266 
protoerinaceoid, 176, 183 
proto-insectivoran, 196 
proto-insectivore, 190, 195 
proto-tarsioid, 184 
proto-ungulate, 240 
protungulate, 239-242 
pseudosciurid, 203, 204 
pudu, 155 
puku, 159 
puma, 119, 231 
pygmy buffalo, 158 
flying “opossum,” 45 
glider, 45 

hippopotamus, 148 
“rabbit,” 76 
shrew, 51 
sperm whale, 102 
squirrel, African, 79 
squirrel, oriental, 79 
pyrothere, 236, 243 

quadruped, 163,164 
Queensland wombat, 46 
quirquincho, 72, 193 

rabbit, 76,196 
bristly, 76 
rabbit bandicoot, 44 
“rabbit,” jack, 76 
marsh, 76 
pygmy, 76 
rock, 76 
short-eared, 76 
snowshoe, 76 
raccoon, 112 
“raccoon” dog, 109 
raccoon-like, 227 


rasse, 116 
rat, 181 
antelope, 88 
Australian water, 91 
bamboo, 88 
“bandicoot,” 90 
bush, 89 
common, 89 
cotton, 85 
Florida water, 87 
fruit, 89 
“hamster,” 90 
house, 89 
“jerboa,” 89, 90 
Malagasy, 86, 207 
maned, 86 
“mole,” 88 
pack, 85 
pest, 90 
rice, 84 
rind, 91 
sand, 88 

shaggy-haired, 89 
“shrew,” 91 
water, 91 
wood, 85 

“rat,” bamboo, 99 
cane, 99 

dwarf pocket, 81 
“kangaroo,” 81 
“mole,” 99 
naked, 99 
“porcupine,” 98 
rock, 99 
sand, 99 
spiny, 98, 210 
“rat chinchilla,” 98 
“rat” kangaroo, 47 
brush-tailed, 47 
common, 47 
large, 47 
plain, 47 
rufous, 47 
ratel, 114 
red bat, 59 
deer, 154 
dog, 110 
fox, 109 
kangaroo, 47 
monkey, 66 
squirrel, 78 
red-backed mouse, 87 
vole, 87 

red-toothed shrew, 51 
reedbuck, 159 
reindeer, 155 
reitbok, 159 

retrous6e-nosed langur, 67 
rhebok, 159 
rhesus monkey, 66 
rhinoceroid, 250 

rhinoceros, 164, 243, 252, 253, 256- 
258 

black, 143 
Indian, 142 


Javanese, 142 
Sumatran, 142 
white, 143 
rhinoceros-like, 250 
rhinocerotid, 143, 254 
rhinocerotoid, 256 
rhizomyid, 208 
Rhodesian man, 68 
ribbon seal, 122 
rice rat, 84 
tenrec, 48 
right whale, 105 
Greenland, 105 
“right whale” dolphin, 104 
rind rat, 91 
ringed seal, 122 
ring-tailed “cat,” 112 
“opossum,” 46 
Risso’s dolphin, 103 
river dolphin, 100 
roan antelope, 160 
rock “hare,” 76 
hyrax, 134 
“rabbit,” 76 
“rat,” 99 
wallaby, 47 

Rocky Mountain “goat,” 162 
rodent, 76, 119, 164, 172-175, 178, 
196-201, 203-210, 212, 213, 
229, 240, 245,250,252,258, 270 
ground, 205 
Malagasy, 207 
North American, 200, 202 
Tertiary American, 213 
“rodent,” 196 

rodent-like, 184, 227, 237, 238 
roe deer, 155 
roebuck, 155 
rorqual, 105 
Ross seal, 122 
round-tailed muskrat, 87 
rousette bat, 54 
royal “antelope,” 160 
rufous “rat” kangaroo, 47 
ruminant, 164, 258, 265-267 
rupicaprine, 271, 272 

saber-tooth, 120, 230 
false, 118 
sable, 113 
sable antelope, 160 
sac-winged bat, 55 
saddle-back seal, 122 
saiga, 161 
saigine, 271 
saimiri, 65 
saki, 65 
sakutopi, 50 
sambar, 154 
sand badger, 114 
rat, 88 
“rat,” 99 
sapajou, 65 
saro, 115 
sassaby, 160 
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scaly anteater, 75 
scaly-tailed “squirrel,” 82 
sciurid, 201-203 
Old World, 201 

sciuromorph, 198-201,203, 205, 209, 
213 

anomaluroid, 205 
scrub wallaby, 47 
sea cow, 164, 217 
“cow,” 135 
“lion,” 121, 122 
otter, 115 
seal, 164, 217, 232 
bearded, 122 
common, 122 
crab-eating, 122 
eared, 121 
“elephant,” 123 
fur, 121 
gray, 122 
Greenland, 122 
hair, 122 
harbor, 122 
harp, 122 
hooded, 123 
“leopard,” 122 
monk, 123 
ribbon, 122 
ringed, 122 
Ross, 122 
saddle-back, 122 
southern fur, 121 
true, 122 
Weddell, 122 
serotine bat, 59 
serow, 162 
serval, 119 
sewellel, 77, 201 
shaggy-haired rat, 89 
sheath-tailed bat, 55 
sheep, 162, 270, 271 
mountain, 162 
“sheep, maned,” 162 
short-eared “rabbit,” 76 
short-nosed bandicoot, 44 
fruit bat, 54 
“vampire,” 58 
short-tailed bat, 58 
bat, New Zealand, 60 
shrew, 51 
wallaby, 47 
shrew, 51, 175, 178 
African crocidurine, 178 
armored, 52 
Asiatic water, 51 
common, 51 
Crawford, 51 
forest, 51 
house, 51 
little, 51 
“mole,” 51 
“mouse,” 51 
musk, 51 
oriental, 51 
pygmy, 51 


red-toothed, 51 
short-tailed, 51 
thick-tailed, 51 
Tibetan water, 52 
water, 51 
web-footed, 52 
white-toothed, 51 
“shrew,” common tree, 61 
“elephant,” 50, 175 
“elephant,” common, 50 
pen-tailed tree, 61 
tree, 61, 175 
“shrew” mole, 52 
rat, 91 

shrew-like, 178 

siamang, 67 

siamang gibbon, 67 

Siberian mammoth, 244, 246 

sifaka, 62 

sika, 154 

silky wallaby, 47 

silver-haired bat, 59 

simocyonine, 223 

simung, 115 

“singes,” 181 

sirenian, 172, 243, 251, 252 
sitatunga, 158 
six-banded armadillo, 72 
skunk, 114, 227 
hog-nosed, 114 
spotted, 114 
striped, 114 
slender loris, 63 

sloth, 72, 172, 190, 191, 195, 243 
ground, 69, 190-193 
North American, 192 
South American, 192 
three-toed, 72 
tree, 72, 191, 192 
two-toed, 72 
“sloth” bear, 111 
“sloth,” native, 46 
slow loris, 63 
small-clawed otter, 115 
smoky bat, 58 
snow lemming, 87 
leopard, 120 
snowshoe “rabbit,” 76 
snub-nosed langur, 67 
sokhor, 86 
“solipede,” 164 
soricid, 51, 178, 179 
soricoid, 175, 178 
South American arctothere, 225 
cat, 231 
deer, 154 
dog, 223 
edentate, 195 
“fox,” 109 

marsupial carnivore, 170 
mastodont, 248 
predaceous marsupial, 171 
sloth, 192 
ungulate, 234 
southern fur seal, 121 


sparassodont, 42 
spear-nosed bat, 57 
spectacled bear, 111 
dolphin, 104 
spectral tarsier, 64 
sperm whale, 102 
pygmy, 102 
spermophile, 80 
“spider” monkey, 65 
spider monkey, woolly, 65 
spiny “anteater,” 39 
dormouse, 92 
mouse, 90 
“mouse,” 81 
“rat,” 98, 210 
sportive lemur, 62 
spotted bat, 60 
dolphin, 103 
hyena, 118 

Mexican cat, gray, 232 
skunk, 114 
spring haas, 83 
springbuck, 161 
squalodont, 215 
squalodontid, 215 
squeaker, 47 
squirrel, 78, 201, 202 
African bush, 79 
African giant, 79 
African ground, 79 
African pygmy, 79 
African tree, 79 
common African tree, 79 
European tree, 78 
flying, 80, 201 
giant, 79 
ground, 78, 80 
Himalayan flying, 80 
New World tree, 201 
northern ground, 79 
oil-palm, 79 
oriental pygmy, 79 
oriental tree, 79 
palm, 79 
red, 78 
striped, 79 
tree, 78 

woolly flying, 80 
“squirrel, African flying,” 203 
“squirrel” monkey, 65 
“squirrel,” scaly-tailed, 82 
star-nosed mole, 52 
stegodont, 245, 246 
stegodontine, 246 
steinbok, 160 
stoat, 113 
streaked tenrec, 48 
striped dolphin, 104 
hyena, 118 
mongoose, 117 
mouse, 89 
“mouse,” 92 
“opossum,” 46 
skunk, 114 
squirrel, 79 
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suasupucu, 155 
suasutinga, 155 
subungulate, 240, 250 
“subungulate,” 243 
sucker-footed bat, 59 
suid, 261, 262 
suid-tayassuid, 262 
sulphur-bottom whale, 105 
Sumatran rhinoceros, 142 
sun bear, 111 
suni, 160 
suoid, 260-262 
suricate, 117 
suslik, SO 
susu, 101 
swamp deer, 155 
symmetrodont, 165, 170 

taeniodont, 173, 189-191 
taguan, 80 
tahr, 162 
taira, 113 
takin, 162, 272 
talapoin, 66 
tall-crowned bat, 58 
talpid, 178, 179 
tamandua, 71 
tamarao, 158 
tamarin, 65, 185 
tapetis, 76 

tapir, 140, 243, 252, 253, 256, 258 
tapirid, 254, 256 
tapiroid, 256 
tapir-rhinoceros, 253 
tarsier, 64, 181, 182 
spectral, 64 
tarsier-like, 182 
tarsioid, 182, 187 
Tasmanian devil, 44 
“wolf,” 44 
tatu, 73 
tatuasu, 73 
tatti-poyti, 72 
tayassuid, 262 
tecu tecu, 98 
teledu, 114 
tenrec, 48, 175 
“hedgehog,” 48 
long-tailed, 48 
rice, 48 
streaked, 48 
tenrecoid, 176 
tenrecoid insectivore, 199 
terrestrial carnivore, 217 
Tertiary American rodent, 213 
thick-tailed shrew, 51 
thin-spined porcupine, 94 
three-toed jerboa, 93 
sloth, 72 

thryonomyid, 210, 212 
tiang, 160 

Tibetan muntjak, 153 
water shrew, 52 
tiger, 120, 231 
“tiger,” 44 


“tiger cat,” 43 

“tiger” cat, dwarf, 119 

tillodont, 189, 190 

titanothere, 254, 255 

titi, 65 

“titi,” 65 

tomb bat, 56 

toothed whale, 100, 215 

topi, 160 

toque, 66 

tora, 160 

toxodont, 236-238, 249 
toxodontid, 237 
toxodont-like, 237 
tragulid, 265, 266 
traguloid, 266, 267 
tree civet, 116 
dormouse, 92 
hyrax, 134 
kangaroo, 47 
mouse, 87 
mouse, African, 90 
mouse, Asiatic, 88 
porcupine, 94 
“shrew,” 61,175 
“shrew,” common, 61 
“shrew,” pen-tailed, 61 
sloth, 72, 191, 192 
squirrel, 78 
squirrel, African, 79 
squirrel, American, 78 
squirrel, common African, 79 
squirrel, European, 78 
squirrel, New World, 201 
squirrel, oriental, 79 
trichechiform, 251 
tricolor bat, 59 
triconodont, 169, 170 
tricuspiodont, 234 
trident bat, 57 
true dog, domestic, 109 
dog, wild, 109 
seal, 122 
vampire, 57, 58 
tube-nosed bat, 60 
fruit bat, 55 

tubulidentate, 173, 233, 239 
tufted deer, 153 
tungoo, 47 

tupaiid, 173, 176, 183 
tupaioid, 176, 182, 183 
tur, 162 

two-toed anteater, 71 
sloth, 72 

two-toothed whale, 102 
typothere, 125, 236, 238 
typothere-like, 238 

uakari, 65 

uintathere, 241, 242, 250 
unau, 72 

unguiculate, 172—174 
ungulate, 172—174, 207, 216, 217, 
234, 240, 241, 250, 252, 256, 
265, 268 


Holarctic, 236 
South American, 234 
“ungulate, non-ruminant fissiped,” 
252 
ware, 98 

ursid, 217, 218, 224-226, 229 
urns, 159 

vaal, 159 
vampire, 58 
blood-lapping, 57 
false, 56 
true, 57, 58 
“vampire,” 57 
long-tongued, 57 
short-nosed, 58 
vicuna, 150 
Virginia opossum, 42 
viverrid, 116,218, 220,221, 227-230 
Malagasy, 229 
viverrid-like, 229 
vizcacha, plains, 97 
vizcach6n, 97 
vole, 87 
red-backed, 87 
water, 87 

waiking, 155 
wallaby, 46,47 
“hare,” 46 
large, 47 
nail-tailed, 47 
rock, 47 
scrub, 47 
short-tailed, 47 
silky, 47 
wallaroo, 47 
walrus, 122, 164, 243 
wanderoo, 66 
wapiti, 154 
wart hog, 146, 262 
water chevrotain, 152 
civet, 116 
deer, 155 
hog, 145 
mole, 52 
opossum, 42 
rat, 91 

rat, Australian, 91 
rat, Florida, 87 
shrew, 51 
shrew, Asiatic, 51 
shrew, Tibetan, 52 
vole, 87 

water-buck, 159 
wau-wau, 67 
weasel, 113 
weasel lemur, 62 
web-footed shrew, 52 
Weddell seal, 122 
western chipmunk, 80 
mole, 52 

pocket gopher, 80, 81 
whale, 163, 172 
beaked, 101 
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blue, 105 
bottle-nosed, 102 
ca’ing, 104 
fin, 105 
gray, 105 

Greenland right, 105 
hump-backed, 105 
pygmy sperm, 102 
right, 105 
sperm, 102 
sulphur-bottom, 105 
toothed, 100, 215 
two-toothed, 102 
whale-bone, 104 
white, 103 
“whale,” killer, 104 
whale-bone whale, 104 
white bat, 56 
dolphin, 103 
rhinoceros, 143 
whale, 103 

white-banded “bandicoot, 5 


white-footed mouse, 84 
white-striped bat, 58 
white-tailed deer, 155 
mongoose, 117 
white-toothed shrew, 51 
white-winged bat, 59 
wild cat, Old World, 119 
true dog, 109 
winged mammal, 164 
wisent, 159 

wolf, 108, 109, 231, 232 
“wolf,” Falkland, 109 
maned, 109 
Tasmanian, 44 
wolverine, 114 
wombat, 46 
common, 46 
hairy-nosed, 46 
Queensland, 46 
wood rat, 85 
woodchuck, 79 

44 woolly flying squirrel, 80 


“lemur,” 62 
monkey, 65 
opossum, 42 
spider monkey, 65 

xenarthran, 173 
xiphodont, 264 

yak, 159 
yapok, 42 

yellow-backed duiker, 159 
yellow-eared bat, 58 
yellow-haired fruit bat, 54 
yellow-winged bat, 56 

zalambdodont, 176 
“zalambdodont,” 176, 177 
zalambdodont lipotyphlan, 176 
Zanzibar “antelope,” 160 
zebra, 137, 254 
ziesel, 80 
zorilla, 114 



